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ERRATA 

1. The telephone number for the State Water Contractors in the Foreword should 
be: (916) 447-7357. 

2. The date in the first sentence on page 1 should be: June 1, 1991. 

3. The following names on page 91, "Table 4-3 MWQI Program Advisorsand 
Participants" were inadvertently deleted and should have appeared on the list: 

Kusum Perera California Department of Health Services 

Roland Sanford Solano County Water Agency 

K. T. Shum Contra Costa Water District 

Raymond Tom California Department of Water Resources 
I 

Dennis Westcot Central Valley Regional Water Quality Control 
Board .. .. 

Roy Wolfe Metropolitan Water District of Southern California 

4. The title. of Appendix E on page 303 should read: DWR Field Division Use of 
Pesticides on the State Water Project. 

5. The label on the vertical axis of Figure 4-40 on page 108 should read: NTU. 
( 

We sincerely regret any inconvenience these errors may have caused. 



The State Water Project (SWP) provides drinking water to approximately two..:thirds of 

California's populatiofl: and is the nation's largest State-built water development project. The 

major components of the projectincludethe multipurpose Oroville Darn and Reservoir on the 

Feather River, the North Bay Aqueduct, the South BayAqt!~duct, the California Aqueduct, 

~ portion of San Luis Reservoir, the Coa,stal Aqueduct, and fourreserv0irs in Southern Cali

fornia; The main sohrce of drinking water for the'SWr is the Sa~ramento-:SanJoaquihDelta. 
. Current Stateregu'lations, enforced by the California Department of Health Services, 're- , 

,,' '/ .,' 

. quire all water purVeyors to perform a sanitary. survey of the wate~sheds which provide the.ii .. 

source of drinking water. In addition, the regulations require an update of the sanitary survey 

every five years. ',' . . 
The first sanitarysuwey ofSWP was completed in, October i990.' Thi~ ;eport updates the, 

1990 sanitary survey ; and identifies actual or potential source,s of contamination in the water-

"sheds, along with a 'variety of other related fattorswhich areca:p~ble of producing adyer~e 

impacts on the qualitY' of water used for dom.estic drir:tking wa~~rpurposes. ]ri additio~, this 

. report contruns a review of the recommendations made in the initial sanitary surv:ey report and 

. provides new recommendations for further action wher;e appropriate. .' .. 
This update of the sanitarysurveywasconauctedbyd:leDepartment of Water Resources -

under the direction of the State Water Contractors. For .furtherinfon:nation on. th~State' 
. .. , .). .:...,'.. .' ". " " , , 

Water Project Sanitary Survey Update; or to obtain additional copieso£ this' report, contact 

the State Water Contracto~sat (9I6) 447-7375 Ofwri!e toState.W~ter Contract6;s~ 

555 Capitol Map, Suite 725, Sacramentg, California 958I4,' . " " .",,' • ". 
. '. . . -,' 
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Background , 
Th9r~quirerile~t for' ~ sanitary~surv~Y8f watersheds 

used as ,squrces ofdrinkiilgWllterrt;sults from the' 

, Cal~fomia D~~aftmeRt?fIiealt:hServiees(DHS)' 
, Sutf.tce W.~~er Tr~at~entlteguIati.dn, whi~h was put 

" i~to,effectohJtin~ I, 1'991. Th~s:rtile, tequires that all" 
~, >,' . " ., 

water p~eyors of~i~gwater p~rform asarutary , 

, ,. survey of the,i~ s6urce water wate~sheds byJanuirry I, 

1996.' It is intended to, iIllpl~mentthe federal Surface 

" Water Treatm~nt R~e (SWFR), whlCh w~ pr~mul:-
, gated 'on June ,29, 1989, ~hd&e~ai:n:e effective on 

December 31; 1990. 

, The intent ofa saqt:hysurveyis to id.entify ac-', 

tual Ot; potential souid~s ,Of .contamination in it water-, 

shed,~o~g\vith a 'variety 6f oth:er'rel~t~diacto;s, 
" whjch life capabr~:of pioduCingad\T~r~e;impacts on 

.the Qllality ot wat~r used,fordom~stic drinkingwa-, " 

tel' puq;ose~. For manY regiorialan410cal wateragen~ 
, cies~hat use the S~ate Wiiter Project (SW-P) ,as a 

"source ot dril1kil.1gWat~t"th~n;quirements man

'date(i'by SWTR'requiredsome int~rpretation,r~- ' 

gardinghow the rule woUldb~ applie<;l to agencies 
usi~gSWI>'water. ',', " , , , 

, ',' .1 , 

'Both bHSandthe~SWP State'Wat,er Contra\;-: .. " . -', .. 

"tors (SWC),wet~ inagreement'thatth~ most; practi- ' 

'caiappro~chto m~etingthe requii-~ments ofS\vrR ' 

fora system aslargeand complex as SWP was, to 

• conducta-single sanitary ljurvey of the entite water " 

collection; storllge, anddistribtttion system.:A,maj?r 
" >." . ',,- . -:. '\ -,' , . - - . . 

advantage for the wat~r agencies of co~ductinga 

unified sanitary survey fo; SWP was that individual, ," 

" 'sw:v.eYs w~uidriotbe required of the~for either nei' 
"or aIhendedw~tersuppiy permitswh~n SWP,was 

the water source, 

, 'TheJnitialI99oSanitarySuf~ . 
, , vey of the State W at~rP~()ject 
'The: initial 1990 SanitatfSuniey of the StateW ate]' 

P]'~jectr~sUltedftoma requ~st by DtIS in earl; 1988. 

'Ti1ec6nsu~ting firm ofBro~nand C~d~~ll E~gi
'fleers coridtict~dthe initial '~99bSanitarySurvey , 

under~hedit;ectiohof:th~ swt. The r~p6rt, Sani" ~ 

tarYS~~y of the State,WateiPr6ject;wa~ trans~it-

tGdtoDIIS on ()ctob~r;26, 1990; , ' 

TheSt~te WaterProject Sanitary Survey Review 

" -Committee was fo~m~d to follow up onthe,recom- ' 

mendat1ops' contained in the 1996SanitarySritvey , 

R.ep,ort. The work0ftheReviewCoImnittee r~

suIted iri;theStite Water Project Sanitary SlleV'ey , 

Action Plan, w4ichcaddressed many of the re,c9n1-

mendatioris r~sUlting from the initialS~tarySurvey " 
- .,,-', '. "~ \. -, .' , ", . , 

Report .. 

Sincethereco~epdedactions f!1ayaffect both 

the staffing and the buggets of various agencie~, the ' ,', 
, .' - " , 'I 

plan was writtep-w:ith the understandillgthat the 

" agencie;woU}d utilize avauable.~esoUrtes to address 

actions recommended in both the reportaitdthe 

actioll plan. 
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The 1996 Sanitary Survey Up
date· of the State W ater~Project 
The I996 Sanitary S~rvey of the State Water Project 

focuses on the recommendatipns resultingfrom the 

. 1990 effort and any major changes in the watersheds 

or water qualitroccutring during the preceding five 

year period. 

Since the initial sanitary survey was ~onducted, 

the American WaterWorks Association, California

Nevada Section, Source Water Quality Committee 

has prepared the WatershedSanitary Survey Guid

ance. Manual. This guidance manual and the check - . 

. list it contains were followed as closely as possible 

in conducting the 1996Sanitary Survey Update of the 

State Water Project. While the manual was found t() 

bea very useful and comprehensive guide, and the 

checklist a very useful tool, sOme interpretation and 

adaptation were required to adjust for the sC<lle of 

SWP. 

In addition to the actions taken and discussed in· 

SWP Sanitary Sunrey Action Plan, the 1996 Sanitary 

Survey Update of the State Water Project had sev

eral additional areas offocus. DHS T.~questedthat . 

greater attention be given to several specificcompo~ 

nents of SWP. A more detailed investigation of the 

major reservoir watersheds, which include Del Valle, 

San Luis, Pyramid,. Castaic, Silverwood, and Perris, 

along with the Barker SloughlNBA watershed, and 

the open channel section of the Coastal Aqueduct, 

was requested. An emphasis was aIso placed on the 

occurrence of coli forms and the pathogensGiardia 

lamblia and Cryptosporidium parvum in the water 

supply, and any related monitoring effor~s, The 1996 

Sanitary Survey Update of the· StateW a.ter Project 

also covered actual and potential contamin'ant 

sources in the watersheds, emergency action plans, 

and water quality. conditions at representative points 

throughoutSWP. 

. Water quality data were reviewed and reported 

for several important monitoring locati~ns both in 

the SacramentO-SanJoa.quinDelta and at variol.ls 

selected points along the CaliforniaAqueduct itself. 

The monitoring stations at Greene's Landing onthe 

Sacramento River and Vernalis on the San Joaquin 

River are intended to provide an indication of the 

quality of water. flowing into the. Delta from these 

two major sources. The Il1ajority of these data were 

obtained from DWR's Municipal Water Quality 

Investigations Program and from the State Water 

Project Water Quality Monitorip.gProgram,·with 

other external sourCes used asnecessaty. Ariysignifi

cant trends in constitUent levels are noted and dis

cussed where appropriate. 

The high turbidity in SWP resulting from the 

March 1995 storm events, which introduced large 

amounts of sediment-laden storm water int() the 

California Aqueduct, has become an issue for several 

reasons. These high sediment loads have caused con

cerns from both drinking water treatment and 

groundwater. recharge/storage. perspectives. 

Included in this update was a questionnaire sent 

out to the municipal contractors of the State Water 

Project, inquiring about their projected ability to 

. meet new and proposed drinking water rules.·The 

. questionnaire asked for water quality or treatment

related information, which included any difficulties 

the contractors maybe experiencing treating SWP 

water for drinking water purposes. It also invited 



discussion of the agencies' success in handling any 

problems encountered, and how they adapted the 
. ~,,' / ~ 

treatment system to handle each situatior. The con-

tractors were also asked to identify anyknown or . 

potential threats to SWP water quality. Agricultural 

runoff to sourcewaters, algae and other aquatic plant 

blooms, taste and odor problems, sediment and tur

bidity in. the Aqueduct, asbestos, transportation ac

cidents, and petroleum product pipeline spills were 

among the responses .. 

The 1996 Sanitary Survey Update of the State 

Water Projectbriefly discusses the major revisedor 

. proposed drinking water regulations. The current 

drinking water regulations are also provided for ref

erence. 

Water Supply System, Water
sheds, and Potential Contami
nants 
The 1996.SanitarySurvey Update of the StateWa

ter Project includes eight study areas which were 

selected. for mote detailed investigation· based on 

data evaluated from the initial 1990 Sanitary Survey· 

of the State Water Project. They are: Barker Slough, 

Lake Del Valle, San Luis ReservoirComplex,the 

. open segment of the Coastal Aqueduct Branch, 

Pyramid Lake, Castaic Lake, Silverwood Lake,· and 

Lake Periis. Also included is an overview of thewa

ter supply system of each study area and of the State 

Water Project. 

The watersheds for each study area contain a 

variety of potential sources of contamination. The 

contaminant sources were identified through the use 

of field surveys, data base searches,. existing litera..: 

. ture, and interviews. Environmental data baseswere 

searched to identify certain environmental concerns 

arising from activities in the watersheds and adjacent 

areas: Checklists of potential contamination sources 

were prepared and fprwarded to DRS duringre

search and preparatiorlpf the 1996 Sanitary Survey 

Update of the State Water Project, in accordance 

with A WWAguidelines. 

Several important characteristics of each water

shed related to land use, population center data, 

agriculture, grazing, hydrology, surface geology and 

hydrology, soils, and vegetation are described. The 

watershed boundaries for each study areawere de

fined using both7.5 and 15 minute United States 

Geological Survey (USGS) topogriphical maps and. 

DWR Hydrologic maps (DWR 1987). In addition, 

the area of each watershed was IIleasuredusing these 

mapsand a planimeter. 

Barker Slough 
Barker Slough is the source of water for the 

North Bay Aqueduct· (NBA). Water is pumped from 

the slough via NBA pipeline and supportingstruc

tures to many San Francisco Bay area users. 

The northwest portion of the watershed pro

duces· significant amounts of several agricultural 

crops which include safflower, corn, alfalfa, toma

toes, and other field crops. Potential contaminants 

to the waters of the NBA from agticulturalcrop pro

duction include pesticides, nutrients, increases of 

total organic carbon (TOC), and suspended solids. 

Grazing of both cattle and sheep ill the water

shed may produce contaminants in the form ofnu

trients, increased erosion of stream banks where 



ES -4 

animals have direct access to the water leading to 

increases in turbidity, and possible introduction of 

the pathogensGiardialamblia'and Cryptosporidium 

to the water supply. 

The environmental database search identified 

two solid waste landfills· (B&J Landfill and Aqua 

Clear Farms) and several additional underground 

storage tank (UST) sites. There are also tWo permit

ted underground storage tanks at the Campbell 

Ranch site, and one underground storage tank at 

Cripps Ranch located ot;! Hay Road. 

Easterly Waste Water Treatment Plant 

The Easterly Waste Water Treatment PlantEor 

the city of V acaville is the nearest treatment plant to 

BarkerSlough, and discharges treated effluent tb 

Alamo Creek. This discha~ge is approximately 15 

river miles from the.Barker· Slough intake for the 

NBA. 

A dye test was performed on the Easterly Plant 

discharge byMontgomeryConsulting in 1991. The 

restiltsindicated that measured dye concemrations 

were less than the method detection limit of 0.1 ppb 

at the North BayPumping Plant on Barker Slollgh. 

. The study concluded that these were essentially 

background concentrations and that the dy~ did not 

reach the NBA intake at Barker Slough during any 

of the. test periods. 

Argyll Park 

The Argyll Park motocross race track facility is 

i.5miles to the west of NBi\. purnp house on Cook 

Lane. Currently this site is proposing an· expansion 

of recreational activities under the project name 

, .' 

Campbell Ranch; These recreational activities could 

possibly impact surface water quality in Barker 

,Slough. 

InJuly 1994,.a formalresp'onse was prepared arid 

submitted by DWR to the Sola~o County Depart

mentof Environmental Management on the 

Campbell Ranch project Envirot;lmehtal Impact 

Report (EIR) (Letter from Keith Barrett, Chief, 

Division of Operations and Maintenance, 1994). ' 

PWR response focusedonthecontribution of pol-, 

lutants fro1;l1 the project to Barker Slough and the' 

. ability for runoff tobe controlled when the site is 

operational. 

DWR was not satisfied that rut;loff safeguards 

wO';lld be extended on a "permanent operational 

basis" at the site. There was concern about inad

equate capacity of waste water handling procedures 

at the site to accommodate asrnany as 2>500 visitors 

to the proposed project area, as well as for an ad

equate contingency plan for untreated water enter.

ing .Barker Slough. This EIRis scheduledfor review 

by Solano County in early 1996 and DWR intends to 

closely follow the process. 

The city of Benicia has submitted comments 

concerning the findings of both the initial 1990 Sani

tarySurvey and the IC)96 Sanitary Survey Update 

. with regard to the quality of the North Bay Aque

duct source waters. A number of these findings have 

been incorporated as recommendations in this re

port. It is anticipated that the recommendations in 

this report will be addressed by a Sanitary Survey 

Action COlJ1mittee in much the same ,manner as the 

recommendations resulting from the 1990' Sanitary 

Surveywere addressed by the original Sanitary Sur-



. vey Action Committee, and can be considered as 

work in progress. 

Lake DelValle 
Land usein the watershed is limited to recre

ation associated with Lake Del Valle and cattle graz

ing in the Arroyo Valle drainage .. The N -3 Cattle 

Company is located in the Arroyo Valle drainage. 

The land is privately owned and several hundred 

cattle graze in this area year round, with grazing 

heavier in the winter compared with the summer. 

This ranch also has various cattle pens present. 

The Patterson Ranch is located in the northwest 

pa~t of the watershed, and is also acattle .operation. 

Accurate estimates of the number of cattle present 

in the watershed are difficult to determine since pri

vate land is hwolved. 

Crop production in the watershed is limited, 

with alfalfa, truck crops, and wine grapes being 

grown in the Livermore Valley northwest of the lake. 

San Luis· Reservoir Complex 
The watershed of O'Neill l'orebay is undevel

oped except for the recreational facilities. Cattle 

griJ.zing is limited on the privately-owned hills sur

rounding the lake; There are extensive re,creational 

developments and three wildlife areas around the 

reservoir; 

Sites identified within the Environmental Data

base Records Seaf<:h area consist predominantly of 

UST sites. 

Coastal Branch 
Currently no domestic water turnouts are along 

this portion of the Coastal Aqueduct. However, 

SWP is being.extended to the central coast between 

the end of the existing open canalat Check 5 and 

Santa Barbara. The aqueduct extension will be an 

enclosed pipeline. 

Cattle grazing does occutin the watershed area 

. on a year-round basis. During the field survey, sheep 

were observed on both sides of the aqueduct. Oil 

wells, gas wells, and petroleum pipelines are located 

in the watershed. Various agricultural crops are pro

duced on both sides of the aqueduct . 

. The environmental database search identified 

several spills on Highway 33 and on Barker Road. 

Other identified spilled matetialevents in the wat~r

shed appear to be related to oil and gas operationsin 

the area. 

Pyramid Lake 
The watershed areas nearest the reservoir are 

used primarily for recreational purposes associated 

with both the lake, and the Hungry Valley State 

Vehicular Recreation area: 

Cattle and sheep grazing occurs in the water

shed on a seasonal and nori-irrigatedbasis from. mid~ 

May to mid-October. Grazing in the PiruAllotment 

involves a total of4 7,586 acres, but only I6,187 acres 

are actually grazed by approximately 250 cattle. 

Seven emergency response notifications were 

tecordedfor the Environmental Database Records 

Search area. Thesenotifications represent transpor

tation spills that occurred on Interstate 5 orHighway 

138. None of the spills were docl!-mentedasTeaching 

a surface water body, such asthe reservoir. 

In October 1992, an underground storage tank 
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at;theEmigrant Lan,dingarea of the llikew:asre

,port¢dto bavt< ie~ed atid contaminated~oiiSwith 
. peirolt?~nihydroc3rbo~s. The tank has been 

r~movedaildthesite iscllirentiyb~ing monitored 

quarterly. dther ~it~~in~thewatersh~di~dude p 

J;iIiite~,with eieve~ b~i~g aGtivegold,tnines.These .. ' • 

inin"es are not listed as either actively discharging to, 

.... , surfa~ewateror usirig chemicals fot'mlp.ing.pur-
-, " , , 

poses, 
,'.I, 

, "QuailLake 
The major acrivitiesin the Quail: Lake ar,ea are' 

recreation(consi~ti~g mostly offishirig)~dc:attle 

gr~i~ it)area~ar~:und the northern paiofthe lake: 

Highway 13~ passes, near thelaketo the SQuthi"one 

, . ":~nd~rground storage taJJk is in the watershed; : 

Castaic' Lake 
.," . "' . 

'Sheep gtazin8 occur~ in the '\1Vatershedo~ a sea;-

sonalan(riion-irriga~ed basisfonhe'purpose of fire 

hazard reduction iIi the northwest ~mofCastaic, . 

Lake. Approximately 750 sheep giaie'atotal ofzS60 

. "acreS, of which 135 acres ~eownedby DWR mid the 
, ..... : '. '. ..... '.' .... ". ;". '" \ 

remaining acreage is .owried by th~B,ureau: of Land 

Management. Runoff fromthellurrotindin,g~aiirig, . 

.• ,areaswouid el?ter the .re~ervo~r f~om cre~ksdraining . 

. these 'areas: . ' 

Cas~aidigoonis 6pe~ated as a recreatiOl:lal area 

an4 is'~ ~fterbayofCa.st:ticLake. It is ~ot a, part; o~ • 
, either the StateW~tei:Ptoje(ior C~stak Lake •. ,' .. ' 

Hazardouswaste is generated in the ,vi'cinity Of 

. thelakethroughvarious O~R' inaititenanc¢ activi~ 
ties ... Ho~eyer,t:hese pWR maint:~milice facilitie~ 
are below the lake and pose little or no threat to '., 

, ,SWPwate~ qua.lity. S~hC~I989, hazardous waste has 

,been, gen~tatedinthe followingwaste.streams:: as-: " 

b~St6s, waste oiljoilcontaihi~gwa,ste; 'organlcliquid: 

. .... mixture" alld~rganii:>s~iids. " 

, - .. 9therpossibl~ sources oftontarilinants in the, ' 

, 'watershed, indudedrmn:age fr~m mines. andrqnoff 
, .fromRughesR.6ad.'· . ~ .. 

, . 

Silverwood ljake 
'... ,Two l~ng USTswere foundin: the watershed 

", of the lak~" Bdth~ereJocatedat' the' Cedar Sprihgs 

·Dam,.and.DWR~a:s iMntificidas .tl?e responsible' 

party .. Hovvever:; thiDWRfacility·islQcated Below' 

'the' dam ,and poses little ornothreaty to SW~ ~ater 
.. qtiality,'The temQvaiof ~ IO,odo gaJ,lon gasofue VST 

. and a IOrOOBgallon dieSei UST oc~urredillI994.A1l 

· . r~mov:aiactiviti~swere in conjunction with San Bet- .' 
-, ';"~ .. . ",' .,' .' ,,' \. 

nardiho County arid Regional Water Quality Con-

trol Board recommen~ati()ns.No further ac~ionhas,' 

beeiqaken 'at the dam site. :: 

.Grazingpas not Q~curred in. the watershed area 

since 1990 . 

. '. 

. Crestline Sanitation District 

The waste wat¢r :h~dlih~ facilities co~sist· of 

· 'f~urwaste W1'Ps,whicb include the ,Cleghoni,' , 

. SeeleyCreek,Pilot R~ck,and.i-Iuston Creek plan,ts .• 

AU plant~. provide: sec~ndary tt~atrn,ent of efflu~nt 

. .' (6.8 ffiillion.gallons pet day average dryweather:flow, 

cOinbined), 'andaltare located above' Lake 

Silverwo~d. Effluent is discharged by a ~iriglell -mile .. ' 

longouifalipipe to Summit V~ei and the LasFlores 

· Ranch; where it i~ applied to iatgate pastureland or 
" -.. ." , 

is .. directed to percolation ponds .. 



). 

,BerweenJanuaryiti,I993, ap.dJanuaty 25,·I993, 

a failure r~sulted from constl:"Ui::tjon:re1ated.t:l~e 

· to theoutfallpipelille when ~. fencepost ~a;s'driVen 
thr~ugh. ~he OlJ~fa11,pipe. Approximately u, ~l1i'oii 

. " gauo~s of:trea~ed andcUsinfected effl~ent was lost to ' 

the East Forkbfthe West F~rk of the Mojave River. ' 

Thespinwastothegl-oti~dapptoXllnateiy ~oo. yaids '.' 

'rr6tthofffighw~y 173 6~ Las Flores Ranch property, . 

'cand~entfuilly flowed 1..5 miles into the West Fdrk ' 

· of t4eMojave River. The Jocatiop.Qf thesj?illwas 

, beiow the Lake Silve1)V:ood watershed .. 

RepJiirs to-the' outfall pipeweie completed on, 

, J aI1U~ry 25, I993~ J)ueto the nature, of thespiil,clean 
, . , 

up was not po~sibfe. ,As a resUlt6fthe fciilure, al.odi-

. fi~ations were'made to the o~tfall~d a fine was liS.:, 
, , '. ',-::. ,"C: ( - \ ""_", , .• ",.' ,'_ 

,'sessedby the Lahorttan Regional Wate~Quality " 

Control BO,ard., A lo~flow alarm:and a holding vatJlt 

have been'installed since the event. 
, ".' ", " 

. 'LakeArr()~head:SariitationJ)istrict 

, The waste water handling Jacilities consist of 
- ' ,,:' I " 'j' : .: , : - _ " 

tw:owaste WTPs (Willow Creek and Grass Valley), 

· with an, averageflQwof I.7 million gallo~s per day. 

Th~ treated effluent isc6nveyed bypipelirle to a 3'80 

, , clCtt: farm located in Hespe'ria, '\i\'here it is uS.ed to ir~ 

dgate pastUre land.. " ,,' , " ' 

. An;systern failures would i~~olveGrass v:uley , 

Creek or the Lake.Arrowhead drainage basill, but 

not the Silverwood Lakew-atershed.·Lake Arrow- ' 

head is a, so~rce ofdrlnking 'Yater Jor the' dis.triet. 

· LakePetris 
'LakePems, State Recreation.(\rea is opetatedby , 

the Department ofParks<ind Recreation~ ActiVi,ti~s 

at the lake ate ptedOmin~tely assodated Withrecfe

ation;" " 

. An undergrotilid storage ulnlde3k W\lS loc;ited at . 
,; .',.J 

the Lake Perris.Marina. This tankwas re,pbrted to 

'ha~eleaked 5,000, galloiis..of gasoline in]uJYI994 

, whieh did reach surfate water., According to the , 

Regional Water Quality qon~rol ~oard,the't~was . 
) ", -)- ' 

" " removed in F~bmary 1995, with the excavation ob-

" se~ed by the Rive~sid~' Cd~ntyHea1th Dep~ent. 
• ._" .' ,I , ',' \' _.. ' 

Avapor extractionsysteni ~d mopitoring wells have 

.' ,been irista1:led aspart<>-f the remediation effort. ' 

, As reported in the initialSimitary Survey of the ' 

" State Water Project, the.swinuningbeaches, patticu- . 

'larly at the, north end of' tIie lake,h;lVe had-problems ' 

with' hlgh t<;>tal:and (eca1c()1iformcontamina~on in " 

i985 and 1986. The ContaIIlination resulted in the 

b~~ches beingclosedfot shortpt!ti~ds(j{ time; Since 

, , thattiIrte, a VIsitor educationprogrru;n has been in . ' 

effe'ct. The beaches have not beencl()sed sinj:e.,t~e 

institution of the proghlm .. 

. ' . 

". 'S~tary SunreyUpdate QUes-- '. 
tionnaire .,. ,', 

'the questionnaire was sentto various ",ater,a8endes 

, in the State of California that contractfdr SWP 

W'ater; It was intended to.provide supplemental in"' 

'formation 'in support of the '1996 SaIlitary Survey 
, ,", " .." , '. , 

Up:dateoft:he State Wa!er Project~ While some of 

th~agenciesdid 'nbt'report any proolems using SWP 

wat~,.other, age~~ies did eX:perientedifficulties 

tre~tingwatersupplied by SWP. A t~tal Of,I6o~t of 

, . '18 (89percent)'que~tionnaireswere r~ttirned. 

, , T llrbiditywa;a majti; .'cdllcern for many of' the· 

16 ~ncies l;"esponding,aswere, water quality parrun-
," ' , ,-. 
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,~" I ,I" ,. \ _ , • ~ " "' 

eters such as temperature vanatiQns, pH, arid aIka-' ' 

li~iry, The pH Vatiad~tisranged fton110wtohigh. • ..• 

ct)nc~i~ d~pending on theagen~y:'Ch~gesinpa, ' 

pattit~lar:ly'high alkaliflity, cr,eates problems with' 

thecoa~ts~esultingih1:he heed toadiust~he CO"' 

,agu1:i.ntappIicati6n tat~. ,', ' 

. ,Tast~ a'nd6doi were' oihetconcenis expressed •. , 

bymanyagend~s, and appeated iob~doselY related 

'toillg;l.ebl()otris andsubs~qlle~tctetayintlie Gatlfor:' 

• ruaAqrie:dtictan:<! riserV~ks. ()th~rresponses related ' 

t,o tasieand odor weremethyIis~b()rn~ol!geo~min:. ' i 

'pondwee,d blooms, Mdhigh nuttient loaoing. Fresh . 

. w,lter sh,rirttp W€t:e also a c~ncetn, , " '. 

Total organi,c carbon (TOC) and bromide cr~~ 

atedl11any treatment challe)1ges fot some agende~: 

These, tWo constitue~ts have been·shown to be te-. 

i~tedtb elevatedlevelsqf ttihalomethanes(THMs). 

ManY-of the ke~cies ~esporidin:gra:ted this 'problem, 

, to be othighconcern. 

FoiJhe agencies thatcur:rently;use6zone, up~n ' 

treating SWP source water; bromate prod1ictionwa~ 

'reported to be "l' ~roblem:. The agencies haver~7' 
'-,', •• ' > - ) • .' ~ 

ported that the. increase in THMsare due to several' 
,~ . '\' - ) • ' .. , ' I ,. _ , ~ 

factors~ whichinclua~ high9rganic matter content, ' 

decaying oigahic matter; and seawater i~trusion'in 

theTYeltacausi~geleyated levels of bromide. .' . 

, Metal constituents in the water have created 
• ' ,. • • • \ ~ "c.' _ 

tr~atrnent prob1~~s for.a few wate; ag~ndes .. :Hi~ . 

metal concentrati~ns can be treated by incr.ea§ed use , 

ofpre:-chlorinationand by flushi'ng ouhh.edistribu- ' 

ti6n° ~ystemmore frequently; Tron'and, alumin~~ . 
'have created'problems in treatirtg water ftotn,the 

State Water ProjeCt. Iron isa probl~l11 for treatment 

facilities'~singozone) since iron prec~pitates o~ the ' 

Qzone, diffusers,' Mumimm\isma!lag€dby adjusting 

· ,the amount-of alum used to treat thewater. Other 

i~fr~qu~ht probie~sarc 'asbestos and heary metals; 

• Thequestionn:tire ~$O ~skedwater agencies. if 
th~y are' ~ticip<tting(iifficrilti~; cbmplyingwiththe , 

'proposed;Disinfectants!pisinfe~tj.bn By-Products . 

. ' 'Rule,Plias~ I. Of the ~2respondentsto'this question 

· , (6(percenr) ,:fqurofthe agencies ~ere, currently' 

, operatillg under the Pliase~ ~pecificationsand were .' ; 

not anticipating compliance problems.' ' 

Agl!~cies\Vere questioned a~out~QnitOring, of. 

dther sou~~e'and/orfinished: waters for Giardia; 

()yptosporidium, or cb,HfMms. ThenQmber of agen

cies pe~forrtung pathogen mo~itoringwas~II ()fi8 (~I 
. 'percent). . " ' 

. The questionnaire asked water agehcies>if ~hey , 
~en: aware qfanysoun:e~ o{c,ontain:in~tiort, events, ' 

,or situatiohsthat 2ouldadverse:1yimpact the quality 

of SWP source water; Agricultural run,off to SOllrCe 

'~aterS,a1gae and other aquatic plant blooms, taste,.', . 

and odqr,sedhnentatid turbidity m: the California 

. , ,Aqueduct,asbestos, transportatio~ aCcidehts, and. 

petroleum product ,pipeline spills were ainong the 
) . ' " . 

. . ! . 

responses· ' 

I)Wl{Groundwatet'Pump~ip. 
P~1icy_' '.,'.,' ':,' '. 

· 'Base'dpti drought emergency conditions; DWR in'

stituted s~eral int~rim orle.,-yeat policies(I990~ 1991. 

, 1992" and 1994) for accepting groundwat~rpiunped 
'. - . . ,. , 

, into the State,W aterProjec~ from wat~r contractors; 

,. The:polic;rwas last amended in 1994. Acceptance of , 

nort.,.proj~ctwater wa~ aUow~d ona~ em~tgenCy ba-' 

sis'duting droughttonditiorts pfovided-it qidnot, , 



result insignificant degradation ofSWP water qual

ity, toxicity to fish and wildlife; or adyersechanges 

in the suitability of the water for its beneficial uses, 

including municipal, industrial, agricultural, orrec

reational purposes. Aspait of its pump-in policy, 

DWR established water quality crite~ia based on 

DHS DrinkingWater Standards to determine 

whether or not to accept water into the California 

Aqueduct. Bifteenwater quality constituents were 

monitored, including arsenic, selenium, nitrate, chlo

ride, sulfate, total dissolved solids, and specific con

ductance. 

Water quality monitoring for the pump-ins to 

the California Aqueduct was conducted by DWR 

Division of Operations and Maintenance (O&M) 

and D.S. Bureau of Reclamation (USBR). The data 

indicate that there was much variation between .the 

quality ofpumped~in groundwater, when compared 

to aqueduct water quality. However, for moSt aque

duct reaches, downstream water quality changes in 

the California Aqueduct were not observed. 

Currently there is no policy which provides for 

pump-ins on adrCiught emergency basis. Future non

drought programs may be allowed andwill be gov

erned by a long-term policy that is currently being 

developed byDWR and the State Water Contrac-

tors. 

DWR State Water Project Emergency 
Action Plan . 

The main purpose of an Emergency Action Plan 

(EAP) is to provide comprehensive, easy-to-follow, 

and up-to~date information to people responding to 

emergencies. It also serves as a reference for pre-
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emergency training. 

The EAPs for each of the five Field Divisions of 

S'WP follow essentially the same format. The EAP 

format is designed to provide logical pre-emergency 

training and to provide quick. reference in emergen

cies. It is based upon the for~at recommend~d in 

An,alysisofEmergencyPlans of Agencies Operating 

State Water Project Facilities (G. Laverty 1990), 

which was included in the initial 1990 SanitaJ'Y Sur

vey of the State Water Project. 

Water Qll: ali ty of the State 
Water Project System ... 
Pathogen and Coliform Water Quality 
Data 

Total coliform bacteria measurements are in- . 

tended to indicate the general level of urban and 

animal contamination of a water supply. Coliform 

bacteria are generally not harmful to humans; how

ever, they could be indicators that other pathogenic 

organisms. may be present. 

. Pathogen data were requested from member 

water agencies by the State Water ContraCtors or

ganization. Only raw water pathogen data were com

piled. Where isolation of SWP water was possible, 

this was done, realizing that many agencies blend . 

water of different sources. Pathogen data from other 

sources or blends were identIfied as such. Respon

dents were also asked to estimate what percentage of 

their source water came from SWP. 

.' . 
Coliform Water Quality Data" 

Rawwatet coliform values were rep()rted. These 

values are higher than treated water values and, 
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therefore, should not be compared to regulatory 

standards~ However, raw water 'coliform values are 

valuable in, the selection of treatlllentprocesses to 

provi<ie pathogen-free finished water; 

North Bay Area 

NBA water h;ld a higher mediantotal coliform 

concentration than Cordelia Forebayor Lake 

Herman. The North Bay Aqueduct had a median 

total coliform concentration OfIIOMPN/lOo mt 

Cordelia F()rebay, which stores NBA water had a 

median total coliform concentration of 52~70 MPN I 

, 100 mLLake Herman, a reservoir for excess NBA 

water that also drains a small watershed, had the Im,,

est total coliform concentration ob3 MPNlroomL 

Examination of NBA coliform dataover.time 

, showed peaks in coliform concentration in the win- ' 

ter months. 

South Bay Area 

The range of total coliform concentrations was 

lower in the South Bay area than the North Bay area. 

The highest median total coliform concentration, 

observed,was at the bayside terminal of the South 

Bay Aqueduct (median = 240 MPNhoo mI). The 

lowest median coliform value was in the Santa Teresa 

. WTP intake (median" 8 MPNlroo mO. Patterso1l 

Pa~s,Del Valle, and Penitencia.WTP intakes had 

median total coliform values rangingJrom 17 to 30 

MPNlIoo m!. 

San Joaquin Valley Area 

IntheSanJoaquin Valley area, the median to

tal coliform value was 8 MPN/lOo ml based on data 

reported by the Kern County Water Agency for 
. ' 

SWP water; the medi;:ln total coliform value was 12 

MPN/Ioo mIin water that wasaSWPlKern Water 

Bank water blend; and the median total collform 

value was 8 MPN/lOo ml at the Kern Riyer Intertie 

withSWP. It appears from the data that the 

coliform concentration in SWP is increased when 

blended with Kern Water Bankwa.ter by the Kern 

CQunty Water Agency andremainsapprmdmately 

the same when blended with Kern River water. 

, Southern California Area 

The median total coliform values for Quartz Hill 

and Eastside WTPs were II and 18 MPNhoo.ml, 

respectively. Data for the Palmdale WTP intake 

,which receives water farther southon the East 

Branch of the California Aqueduct have a median. 

total coliform value of 30 MPNlroo ml, slightly 

higher than the intakes for the Antelope ValleylEast 

Kern Water Agency WTPs. 

Summary 9f Coliform Water Quality 
Data' 

In general, the highest tOtal coliform counts 

were seen in the NBA~ The median total coliform 

. value in the NBAwas IIO MPN/lOo mI. Other areas 

of elevated coliform concentrations were the South 

Bay Aqueduct terminus with amedian total coliform 

value 240 MPN/lOp mI, and Palmdale WTP which 

. '. receives water from the East Branch of the Califor

nia Aqueduct with a median totalcoliform30 MPN I 

100 mI. 
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Fecal CoiiformWaterQmllifyData 
North Bay A!'ea' )' 

'Fecal coliform concentration tre~ds ~~resiml':' 

lar to,t~ta:l,coliformconcentrationsintheN ~rth Bay, 

'Ar~a. Higherf(!cal cQliform con,centrations were," , 

. seen in theNBA and d:~~ Cordelia'Fo1:eoay water. 

Lower fecal c~1iform dop.certtration~ Were seen in 

LakeHerm~. 

South Bay Area. 

Santa Claia V alleyW ~tel" Districtis P~nitencia:" 

WTPreceive~ influent hom the South Bay Aque-' 

duc~; ~d h~d the highest median fecat,coliform con- ' 

, ceritrati~n dEn MPN fIoo 'ro1.Riric~nada and Santa ".. ,;,' , 

, Teresa WTPs,which receive blends of San, :Luis and 
, " 

SBAwatet, had lowermedi31l fecal ~bllfbrm'concen-

trations.' 

SOQthern California Area , " 

Quartz Hill and E!1S{sideWTPs bad relatively 

low,rl1ec:lian fecal coliform concentrations ofi. and 4 
MPNliooml, respectively while Palmdale had a 

, highei:, median fecal dblifo(lil concentration of II 

MPN/lOo'ml. ' 

,'S~mmaryofFecaI Co1iformWa~er' 
'Quality Data ' ' , ' 

" ' : The highest median fecal coliform value o{the 
, . ,,' "'," . " 

,dataevaluated'Y!ls in Cordelia Forebay: (median = 63 

MPNJrOQ,ml) in the Nqrth Bay Area. In the Soil,th 

Bay Area, the sample of one hundred percent South 
. I '. 

. Ba:y Aqueduct water had ahighet medianfeca:l 

, coliform value than that of water blended with San 
" " , ' . ' ,- " - ... " \ 

, Luis water. In theSputhern California area, the 
)... \ . . 

palmdale WTP intake had higher fecal coliforr~ vaIr,' 
) - '. " .' ~ . } , " ",- . , 

ues than that of the ,Antelope Valley/EastX~rn 
, , ',.', ';' . ! 

Water Agency WTP. 

Gtardia:Zarnblia,' Water QuaIityData 
Delta/Sari,!-uis/San JoaquinAr~a$' : 

Giardiutu11'Jolia datafo.rthlsarea w~re snpplied; 

byDWR's O&M arid th!'! Met~opolitan WaterDiSo

trict; of SotithertlCalifornia (M:wn);, The dilly posi

tive resUlts were seen at the Delta-Mendota Canal at 

O'NeitlF orebayand'at Greenes Lartdingonthe Sac-: 
, .' . , . 

,,'ramento River, which were sampl~d~y MWD in 

J992~93. The average Giardia lamblia concentrations 

at: Greenes Landing artdthe Delta-Mendota Canal 

w~reJ7 and <> CYStS/100 L,r<;spectiveiy. 

'D~'samp1i~g in. the:belta~ M~ndotaCanal, 

pear O;NeillForebay, BanksP,umpi1}g Plan(,and . 

Arroyq Valleiilletfo L~e Del Valle in W95 did not 
. (\" .\" " - " 

result inariy positive resul~s.Ayerage reporting lim-

" its for th~ ~995I)WRsariipli~g range<ifl'om ~pproxi-
j ,,', j, '.' I' ,F \ 

, mately 5to30 cYstS/lOO~. 

SO!lth Bay Mea' 

Theoruy positive Giard,ialarhblia samples were 

detected in Rinconada WTP intake wate; (Santa 

Clara V alleyWaterl)istrict)~d ~n ~ne So~th Bay " , 

'Aqueduct bay~ide takeoff sample(Al~~da County 

, Water District). The one po~itive Giardia lamblia. 

concentration for ,the, Rinco,riadaWTP was 

4.4 cy,st;/100 L, which was for one out of 21 sampl~~ 

, analyzed, The drieSBA bayside takeofhample,' 

~hi<:h wa~ 75 percent Oelta125 percent Del Valle 

water, ~ad a Giardia 'Za'mbliu concent{ation.of 2;1 

cystsiIoo L; Average reporting limits ranged from 
• " -' ' ! 
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0.2cystslIpoL (at Rinconada) to 39 cystsliooL at 

Patterson Pass WTP (AlamedaCoWlty FloodCon~ 

trol and Conservation DiStrict, Zone 7). 

Southern California Area 

Positive Giardia lamblia samples were obtained 

by MWD at the treatment plant.intakes(Diemer, 

Jensen) Mills, Skinner, Weymouth) at the outlet 

tower to Lake Perris and at the Foothill Pressure 

Control Structme. Average concentrations ranged 

from I.5cysts/IOO Latthe SkinnerWTP and Lake 

Perris, to 7 cystS/lOP L at Weymouth WTP. Report

ing limits for all reported data rangedtrom I to 21 

cystslroo L 

Cryptosporidium Water Quality Data 
D~lta/San Luis An~as 

Cryptosporidium data in the Deltaare~ were 

obtained from DWR O&~sampling in 1995 and 

from .MWD sampling in 1992~93. Positive 

Cryptosporidium samples were detected at Greenes 

. Landing, Banks Pumping Plant, the Delta-Mendota 

Canal,and the C~lifornia Aquedu~t (Check 2,9) in 

1992-93 by MWD. Average concentrations ranged 

from 17 ()ocystS/IOO L at Check 29, to 54 ooCYSts/IOO 

L at Banks Pumping Plant. 

Sampling byDWR in 1995 atBanksPumping 

Plant,Delta-Mendota Canal, and the Arr~yo Intake 

toLake Del Valle. did not result in positive 

Cryptosporidium samples. However, presumptive 

results of sampling at Bariks Pumping Plant showed 

positive samples with concentrations ofless than 10 

ooCystS/IOO L. However, internal bodies ofi:heoo~ 

cystswere not identified (i.e., confirmed) with these 

prespmptiveresults. Average reporting limits ranged 

from about 2 oocystslIpoL at the Arroyo Intake to 

Lake Del Valle to about II oocystS/IOO Lat Delta

Mendota Canal. 

South Bay Area 

Cryptosporidium results for the South Bay area 

inClude d;tta from DWR, Alameda County Flood 

Control District~ Zone 7 ,Alameda County Water 

District, and Santa Clara yalleyWaterDistrict 

(SCVWD).Positive samples wde only seen in the 

one hundred percent San Luis.water taken into 

SCVWD treatment plants, and intake water to 

Penitencia, Rinconada and Santa Teresa WTPs. 

Rinconada, and Santa Teresa WTPs blend water 

from SBA and San Luis. 

Average Cryptosporidium concentrations !Uea- . 

sured by Santa Clara Valley Water District ranged 

from 0.1 oocysts/IOO L at Penitencia to 3:4 oocystsl 

IooLof one hundred percent San Luis wateLOthei 

water ageJ;lcies withdifferent,rep()rting limits did not· 

detect Cryptosporidium. 

Southern California. Area 

Cryptosporidium concentrations for the South

ern California area.inClude data 'from the Palmdale· 

Water District and MWD. Positive concentrations 

were seen at MWD treatment plants. Average con

centrations ranged from I.IOocysts/IOoLatMills 

WTP tOJ. 7 ooCYStS/IOO L at WeymouthWTP. Av

eragereporting limits for Palmdale WTPand the 

East Branch of the California Aqueduct measured by 

Palmdale Water Districtwere 2P oocysts/IOO L. 



" Summary: of Qiardtaand Crypto-:, 
sl'0ridiumWater Qq$tyData ' 
, : ,Due to variations in the reporting limits arid ana~ , , 

lyticallilbJ>ratdty perf6r~ance"it was difficult td 

'compare the resJJlts~f ;Ciardi~, lamhtia. and 

. Oyptosporidium analysesbetWeeri sites.How~vet, 

ilvailabledata showhighposltive concent'ratiOrls' of 

Gi~rdia lamkli~and Crypiosporidi~m in t,he D~l~a, l;lS " , 

ll\easnred by ¥wn: ' 
Giardi~ lamblia ,was, Qrlly' ~etectedi~ a few 

sampies irithe,S6uthBilyarea. One ~ample at the 

SouthBayAq~ed~ct (SBA) bayside takeoff (75 per~' 
, ,..",", " ! 

c~nt J),eltawater,25per<;ent Dei Valle water) and 

several samples at the RilicOnll,dawTP(SBA water} 

'were positive f()r qiardia lamblia. Cryptosporidiu~,' 
was ·detect~d at th~ Santa Clara Valley W ater Dis~, ' 

, ,tdct plants at m¢dianvalue~ ranging from 0:1 to 3:4 ' 

, ooCYStS/IOO L. All Qthe~samples takeni'n the South 

Bay Areawere'helow reprirting lim~ts.' 

, " . IntheSouthein California area, Giardia lamblia 
, '\ .' '~ . '. ' .. 

and Cryptospori,dium wereseen inaimostalIthe in:" 

'takes to MWD WTPs, Palmdale WaterBistri~t 

samplesdid,not ,obtain positive Giafdia iaTflblia, and ' 

Cryptosporidium results with rheirreporting limits. 
. , I -" 

DWR Di'tision 'of Local Assistan~e 
, , ' 

.' Water quality data fortheSacramento-:;S~n ' 
" ' 

Joaquin Delta and major inputl/tothe Deltaw:ere 

6btrunedfrom the Munidpal Water Quality Inves

tig~tiO~s (MWQI) Program: 'The' Program's major 

goal is to assist wilte~ agenCies' inprotectin,g and, 
I ,-' " " -. ~ - . _ -

improving Delta ~inkingwater supplies and to guide 

water treatment research. ' 

" ','ES-13," 

DwR Divi;iort o(Operation:s and Maint~" 
'. / ,- - "," " I',. 

nance ", 

, 'WaJ:~r qualitydat; for m~jo~ stations along 

SWP south:()£th~ beita,were.obtajnedfrom DWR's 

O&MWarerQuality Monitoring Program: The 
, '" . "r' -

, ,Program's goals include moriitoring SWP water;qual-

, ity, documenting tempoialand spatial ~hanges in 
, r . . . - • 

, SWPwater quality,providing SWP contr~ctors with' 

',waterquaIitydata to assess WTPopel'iitionalneeql/j 

'. itnd conductiIlgstud,iesaS needed to cha,ra~terize the' 

ef(ect on~edficactivities'on SWP water quality. 

'Wat;~rQualityData 
, ' ~ 

The period of record 'varies for each location and 

consti~~nt., In gen~ral, thed-ata presented in thi,s' 

section were collected pet:ween ~990 andI99F,' 

"I)isinfection6y~Pro,d~cts' 

'since untreated \Vater does not generally contain 

significant quantities of'f!IMs, -\.vaters of the Del~a 

arid ,its trioutaries are analyzed .£01' total ' ' 

trihalomethane formation potential (TTHMFP) , 

which isa test of the IIlaximum capadty6f a'water, 
~ r .' 

SOUrce totorm THMs upon chlorination. THMFP 

values ,obtained iq this assay' do .no~ raled 

. tnhal~.methane con<.;en~rations actually produced in ' 

,drinking,watertr~~iment faciHties. " ' 

" AlthoughTTHMFP results are not directly 

, 'comparable to the actual amount of trihalomethanes 

fOrriled at a treatment plant after disinfection, ' 

TniMFPvalues do indieatean increased likelihood 

offo~mation of THMs , after treatment plantdisin-. 

.fection of water. The greatel/tenric~ent ofSWP 

,water Wi,th, THM, formation material ocCui"s in the' 
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Delt~ and in the NBAat,Barker S!oughwater,shed. 

This e~ric:hinentis ontheorder 6fIoo-300 pg/L 

'ITHMFP ~ 'TIBMFP d~crea:ses'as the watel' ~dve:~ 
from ,north to south, in the Aq~educt, with values at 

", , Sd~therilCa1ifon:liaexport,sites being ;tbout5PJIgl " 

, Llower: 

, \ ~, 

OrganitCarbon: 

, ,/ The high TfHMFP lI~vels in Deita waters are " 

"likely due t~,the rdativeIyhigh organic carbph co~~ 

tent of Delta waters; Orgari~ccarbonand chlorine, 

~e the basic arid es~ential precbrsorsiri th~ forma-

" ti~n ofTHMs ouriilg water ireatment.Watershigh , 

in organic c~poJ)may behighlyoolored an,rlusually 

contain substantial quantities of humic arid£Qlvic " 

, , a~ldsthatproquce DBPs upon chlori~ation.Dis
sol~edorganic carbo~<pOC) and to,taI0l.'ganic car- ' 

; bon, (fOC) concentrations of water supplies are ,3: 
~ 0" , " 

. 'rough indication of the potential for TJIM forma-

tion since TOC and DOC measurements include the 
, , 

organicTHMpte<;:ul.'sQrs.The median DOC COn-

centr~tions in th~ Delta increase as the;ater flows 

through the Delta. ' 

" The NBA at Batker Sl~ugh had'the highest 

'median TOCcQrtceritr~tionof all SWP siteS moni-, 
,. ' 

tore~ by DWR'S;O&MDivisio.n. The nexrhighest 

"meqian TOC ,concentrations were at DMC and 

'Check I3 (O'Neill Forebay) ~th TOC contentra- ' 

ti01)S ,of 4.3 mg/t and 4.4 mglL, respectively, TOC 
-' .. . , . ~ . . 

concentratipns decreased as water move<:i along the , 

Aqueduct, ranging 3,0 to 3.8 lJ)glLat the terminal 
- , ' . 

, reselVoirs of the east and west branches of theAq-' 

"'ueduCt~ 

The proposed Disinfectan!slDisinfection By"' 

Piod~cts'Rulewill:most,likelyjnclude,ari, MCL or 

, ',' removalr'equiremenJ fotTOGinsource watir: The 
, •• ( _. ", '_:_ .• ' • - , ,'. ,_:.- r 

, elevated TOe concentt'adonsin De1tawaters' (apc.. 

proximat<::lY3.5-4.0 mgIL)represent a cost foiWTPs 
, 

,to remove. 

Bromide 

, Bromides are of cO:Q.cernbecau-se formation of. 
disinfection by~products increases in the presenq!,~f 

·,bromides. Broth~nate<1 methanes areai~o'generally 

" more difficult to'control and remove' than chlor~::

, foim using {::u(r,ent .tre:itmeni: processes. An addi~ 

tioilal <;oncern is that bromid~ is converted to 

b,romate (ll carcinogen) inWTPs during the 
, ',' , 

, ozonation proce~s~ Bromate may be regulated under 

, the prop~sed Disirife:ct~tsiDisinfettionBy":Prod~ 

u~tsRule ata leve1ofo.OIO mgIL after water treat

merit. 

Median bromide values in rl),e Delta rltitgedfrolJ) 
- , " \ . 

0.02 ~g/L at the ,Aineri~an River and the Sacra7 

mento River,to 0.37 mglL at theSan]oaquinRivet 
I '.',~ _' 

at Veinalls. The NBkat Barker Slough had a .rela-

tively low median concelltration ofbrornide of 0.05 

mglL: l'he median concentration of bromide at 

'B'inks ~d t4eDelta-Mendo~~ ,Canil1 ~aso.3 mgti. 

The stations ,along'the California Aqueduct ~howed'," 

me:dian bromidevalues,of 0~:?-2 mg/L at Batiks PUmp~ 
., , 

ingPlant, toconc.entrations'of~.j5: to 0.50 mglL:lt, 

the reservoirs (Silverwood, Perris, Pyramid and 

'Castaic). 
'. . - '" I , 

,There is no re~atol'Ywater ql1a1ity cdterion for 

o bromide; however, these bromide concentrations 

conttibute tothe fbrmation~fTHlVlsand ~t1ier 
potentially more harmful chemical& upon wafer 

treatment. 
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, 1hialDissolv¢d Solids 

Total dissolved solids£bnceittrations were 

'gr~t~r sejuth of.theDe1tathanin~he Delta. The ' 

NBAhad' a TDSconcen~iatiofiof I76,mgILarid ~aJ.i~ " 

fdr~ia' ,Aqu~duct statiorls' hadTDS' conce'n~rations 

"th~t ranged f~OItl3I5:-3~0~ilLdu~; inI'art, to TDS 

, ';contiibt,it~onsfroJ;U theS'aiiJoaqtiinRiver: There do 
- / ~ -' 

, not appear tobe signif"icantincfeases'in TDScon-

, cent[atioo~ alo~g the Califol"}ria Aqut(duct a,sc ~ ~esult' 
ot discha,rges intodiei\qUeduct. 

El~ct:ricalConductivi,ty 

MWQI monito~ingof electrical conouctivity 

, {specific,mnductance),another indirect m~asure of 

~alinity,inthe Deltaregion sho~ low Ee values for' 

, the American:and'Sact:amertto rivet~ (medjan Ee 

, ,:a,!uesof"65andI70tnicromhos(cm, respecti~ely).' 

San] oaquinRiverwater introduces high concentra

tion~pfsalts into th~Delta;U;,se6n bydlerriedi;m Ee, 

value of 855micromhos/c~ at: Vernalis. " 
\ ,... ~ . , " 

,Turbidity median values ~anged from 16 NTU " 

(DWR O~M data) to ,2oNTU (OWN. MWQI 

data) in the NBA: Turbidity was generally higher 

,during the,winter~~nt~s ofJanuary tluo~gh March. 

',' The,highest qrrbidityva)ue (180 NTU) was observed 
, . , ',' " 

in March '1995, a time ofunusuaIly heavy pr~cipita-,' 
,1 . r ".' \ 

'tion. 

, Chl()ride' 

Chloride concentration~ are also anindicatof of 

sallnitr in sour~ewater. MediaIlchloride co~centra
tions inSWP ranged from 26, riig/Lat the Nl3.A at 
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:Barke:rSlouglt to approximately £20 mglLat Lake 

Perrisan~S~ I"Ui,s Reservoir: The South Bay Aque., 

, duct me~ian' chloridecont;entrationwaS76l:ng/L; , , 

w1u<;h was lower than othersta:rl()ns akng the' Aqtie.c' 

, ", ~duct thatohadme<i!~ chlot,ide values Of 8,0 to I~O, 

, mg/L.~Ir'the<:hIo~ide,concentrations meas~~ed 

" along the Aqueduc~ werewell'beiow the :Second~ 
'; "" ',': . . ' 

MeL 0[*50 ~IL."" 

Algae and Nulrients: 
, . - . J . 

, Inthe 1)eltaandSWP~ nitrogen is often ,a fun:. 

iring nutrient for algal"grdwth. As stich, it is impor

tanUo monitor. ,Excessive algal growth can leadtQ ' 

t~sie andbd6r problems and filter clogginginW)'Ps, " 

ali wen as creating llUisance conditions iil reserVoirs. 

'AU of the nitrate 'median v31u~s are less dlan t~ , 

State MeL of 45 mglL. Median: nitrate values range 

from o.;On1gti~t Lake Perris to 3.9 mg/L at the , 

Delta-Mendota Canal Q~~eillF orebay. ' 

Nitrate is probably iIitrodticed to the ~o'urce w.i~ , 
" ters,ofthe California Aquedue;tprimarily fromagri- , 

, cllItural Prainage iri tli~ SanJo,aquin mdSacramento' , , 

dvers, and in the, Delta: and . fro~ wastewTPdis-

" ~harges. However, nitrate conceniration~inlhe 

SWPare ge~eran; l~is than 5 mg/L, which is mudl 

,'less tha,nrhe State MeL of 45 mglL:' , , 

Metals and Other Consiftuents ofConcer~ 

Median arsenic!b~ium, chromium,selenium, 

and siivercontentrations were less' tharithe federal 

,~d StateMCL.An cadmium'c~ncentrations mea-, 

sured along tpeAqueduct were less thanthe repQrt-
, . . ~, 

ing limit of o~o05 mglL except for one sampl~ at 

Pyramid Lake which was measured at the, reporting 

limit. ," 
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,Alllead co'ncehtrdtions atSWp:stations were 

less than . tqe federal action . level foi treatment. for 

lead which is 0.015 ~gIL, 

, AHmercury concentrations me~sUl'ed ~ongthe 

,Aqu"edtictwel'e less than.the report~g limit of 0.0()~ 
mg/L, .exceptforone co~centration m~asured on 

February 19,I99~.Thls ap~arently andinalousvalue' 

)Vas frQmoneof fifty~sevehsampleS and ha:dacon-. 

centrati~n: of 0.006 ingIL. .' ....' ", " 
Whet1 pesticides have been f0'¥l~irtSWP; they 

areus}lally at very low toncentrati~ns and widely 

distributed. In general,the,sechemicals have also 

, been present in theSacrainento and Sa'nJo~quin riv-' 

er$when they are found in. SWP.' Pesticide. applica

tions by DWN. are too small and localized to. account 

for th~ distribution foundinSWP. 

Natiollal Pollutant Discharge' 
" ElimiliatiotiSystem Stonnwa
terM~rut6rirtgData .',:',' . 

" Storm water dati fro~ the County of Sacramento. 

wen::.induded in the ~urveybecause storm wat~r 

'fr~m the urban. area of Sacramento drains i~to the 
" " . .- - - - \ , 

watershed of the Sacramento-San Joaquin Delta, 

through theS~crament~ and Americaririvers.It 

would be similar to data obtained from other cities, 

except for variati6nsdue to industries PI;' activities 
. . 

specific to any particular 'city. 
" '. ,". ' 

The dissolved ~rganic carbon concentnltions 

ranged, from3.lto,,-8.9' mg/L, while the total 

trihalomethane f~rmation p'otential'concentrations 
f" .' , 

ranged from .20'0 'to 850}lg/L. In all s~ples,' chloro-

form was the primary trihalomethane analyte mea::: 

suied from the runoff samples, indicatIng bromide 

• ~ I " 

( , . " - ' 

'wasrtot present in signific~t COllcentrations.' , 

The results of th,e Sacramento stOI;'l)l W~ter 

m~nitoring suggest that stormw~ter nu1~ff kay be 

aSignific~tsource of organic carbon for theSacta:- ' 

, mento River wate'l;'shed, but the im,paCt on the wa-

tershed has p.otbeen fullyasse.ssed. 

San Luis Canal Segment of the· 
. California .Aqueduct - Turbid-
ityData " 
Storm water inflows from drain inlets, ahd both por-

,~, I " • 

table. and permanent pump emplacements are al

lowed into the Aqueduct' (San Luis' Canal segment) 

at times. MQstofthese ~torm wat~r il1flows occur 

" oVer'a 30.::mile segment of the Aqueduct betWeen 

Milepost 1:30 and Milepost ~66.Duringthe period of 

1973 to ~993, these floodwater inflow volUmes ranged 

from 0(041,938 acre-feet annually, and occurred-on 

an average of 14 out,ot everyIOomonths.Suchflood 

waters normally make up less than '10 percent of the 

San LUIS Canal yolume. 

Cantu::l and ·Salt creeks have accounted for 88 

percent of the tOt;U inflow vo.lumes' ove,r the past' 

seven years. Prior to. this. pe~i<,>d, the Arroyo Pasajero . 

was ~he single largest source of floodwater to thiS 

segment ~f the Aqueduct. These flood wate~s are 

very wrhidmdgenerally introduce increased'leveis 

. 'of sediment into the Aqueduct. Iron, alumiIlu~, 

s(!ieqium,- magne#unl, asbestos, TOC (total organic 

carb'on), and nitrate concentrations ':were found at 

highJevels in the floodwaters, but h~ve nothe,en 

found to influence water quality in the Aqueduct in 
" C - • '. '_ 

general. 



, The Storm Event of l\t1archI995 
" OnMarchn"I995, an embanknlent at the Ai-

-roy~ -,Pasajero imp~undnientareaJailedat Milepost 

, '157.4 ali the 'Aqm!duci:. Floodwatersfro;U Cantua, 

, and Salt creek&als9 came over tIle Aqu~duct em-
'/ ' . '- ",) , ,,~ , -

bankmerirs,at MilepostsI34.93i 136.96, arid 138~96. 

The failure occurred in the pres~nce' ofhe~vy storm~ 

rela~ed flood;w~ters: An, impropedy constIUctedpri.c 

vate, landownet encroachment thtough the -', 
" , , , " -

,embankment mayhave contrib~ted to the failure. 

, The flooding event caused an oil plpelinetorup:tUre, 

releJlsirig,oil to Arroyo Pasajero, some?fwhich \vas 
, ",I '!' 

. ultimately carried into th~ ,Aq\leduct through the ' 

d~aged dike. 

'The breach of theembank~ent allowed flood

water to flowirito the Aqueduct ~t the rate of ap:- , 

-proximately 600 cfs, while displacing anumbe~ of . 

, ,concrete pands whithline the Aqueduct. Large 

amourits,ofsedimentwere cqrried intotheAqueduct 

by these flo?d~ters. The deptliof silt in the Aque

duct was sUrveyed py DWR.'s San Luis FieldDivision 

at various pointsa:1ongthe affected segment;_ 

, Tutbi~lity,remained high'in water deliveries 

south of Cantua ~d Salt creeks, weUafi:erthe event. 
~ -', . ' 

The elevated turbidity resulted from: the residual-

sediment/silt introduced into the Aqueduct from the , 

March floodwater flows.- The turbidity increased 

again begih~ing abt)utjuneI995, and is bdievedto 

be'related to increased flo~ in·the Aqueduct coil!'" 

cidingwith.agHculiuralcrop pr~ductiori irrigation 

deliveri~s. Turbidityrrieasurements wereperformed ' 

brUWR. b&M from April H)95 to Septe~ber 1995. 

, Various methods of removing the sediment froni the 

Aqueduct are currently being evaluated by DWR. 
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'On the morh~ng of March. 10,1995, storni-re-

. , lated flooding c~nditions 'occurted in this,segp;1ent of 

,the Aqueduct, with turbidities as high as, 2,900 NTU, 

. reported at theAveIialWTP.The cities ofCo~ngi" 

, ,"?-dHufon also experienced sipIilar sedimeri't-related 

piobl~cis, The cityQ{Huron did have to shut down 

,it~plant for several days.to'<l~~id having to treat' 

highlYturbidwater.Operators'bfthe smalli:{rWTPs. 

itldic~ted thatoperatiorial proble~nsre1ated to the , . 

high raw water turbidity were experienced ~lUtillat~ 

August 1995- The cities in FVesnQ and Kings counties 

that were directly impacted by th;e floodwater ,and 

,emergencies in theCalifo~nia'Aqueductare USBR 

water contract~rsand not SWp co:ntr~ctors. 

., Iri, summary, increased tllrbidities were expe~i

e.ncedin theSari blisJ~,eachof the CalifotniaAque-' 

duct puring the spring of 1995. These turbidities 

;ere the h::sult of storm evenh and the 'breach of a ' 

. dike in the ArroyoPas~jem and floodwaters flowing 

over the embankment hito the Aqueduct from 

,Cantua and Salt creeks. The w(li:er, quality-events, 

related to th~spring storms are sti11~~ingev;Uuated. ' 

Conclusions and·Recommen .... 
. elations 
SWP Sanitary SurVey Review andAc-, 
fion Plan Comrtlittee . 

" . 

Conclusion:. This report'is the five-year update of 

'the initial 1990 Sanitary Survey of SWP. This 

. survey update was d~sigried and conduc~ed to 

focus on the recomm:endations resulting fro~ 
- -J, " 

the initial sUrVeYi and, to identify and evaluate 

water quality of SwP during the past fi~e years 

since the initial survey was conducted. 
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Recommendation,: To formulate anattion planfor 

the recommendations made in this report, a . 

SWP Sanitary Survey Review and Action Plan 

Committee should be created to prioritize the 

recommendations, and to determine the neces

sary act:ionsfor follow-up to these recommenda-

Table ES"1 

limited information on Giardia lamblia and 

Cryptosporidium su~est that raw water concen

trations. of these pathogenic organisms from 

SWP water are very low; with average .concen

trations of Giardia cysts and Cryptospdridium 

oocysts approximately five times lower than na-

Potential Sources of Pathogenic Organisms in Watersheds 

tionwide averages re

ported. by M.W. 

LeChevallier, et. a1. 

Watershed Livestock Wastewater 
Grazing Treatment 

Barker SloughlNorth Bay Aqueduct " " Lake Del Valle/South Bay Aqueduct " " San Luis Reservoir/O'Neill Forebay " " Coastal Branch " Pyramid Lake " " Quail Lake " Castaic. Lake " Silverwo()d Lake " Lakt; Perris 

tions.lnaddition, the committee should review 

the status of all actions taken in response to the 

1990 Sanitary Survey recommendations. 

Pathogens 
Conclusion: The Giardia lamblia andCrypto

sporidium data from raw water sources ~ow avail

able vary in quantity and quality from treatment 

plant to treatment plant. The data are not ad7 

equate to observe trends inGiardia lamhlia and 

Cryptosporidiumconcentrations over time, and 

it is difficult to compare results of Giardia 

lamblia and Cryptosporidium data between raw 

water sources of treatment plants due to difficul7 

ties with.the current analytical techniques. The 

Recreational Wildlife (September' 1995, 

A WW A Journal). Use/Facilities Areas 

" " )( 

" " " " " 

The potential 

sources of pathogenic 

. organisms in the wa

tersheds are livestock 

grazing, recreational 

use' and (acilities, 

waste WTP failures, 

and wildlife areas. 

The potential sources of pathogens in the water

sheds are in Table ES-LTotal and fecal coliform 

data from raw water sources now available are 

difficult to evaluate for comparisons due to dif

ferences in analytical techniques used' by the 

water agencies. However, in general raw water . 

(;oliform values reported by the water agencies 

were highest for those agencies receiving water 

from the NBA and the South Bay Aqueduct. 

Recommendation: Giardialamblia and Crypto- . 

sporidium sampling should continue, and total 

and fecal coliform sampling sholildbe imple

mented at selected locations on SWP. When 

problems with recoveries and precision of the 

analytical method for Giardia lamblia and 



Cryptospondium are solved, monitoring for these 

pathogens should be implemented at moreloca

dons. 

Further investigation. of each watershed 

should be conducted to further evaluate the po

tential sources of microbial contaminants iden

tified. In addition, the microbiological safety of 

SWP sOurce waters should be comprehensively . 

evaluated on an ongoing basis, and should in-

. clude implementation of the following elements: 

~ Institute total and fecal coliform monitoring of 

SWPsource water at key locations. 

~ Work with municipal SWP contractors to co

ordinate monitoring in such a manner as to 

make data collecteclby the contracting agencies 

comparable to· data collected from within the 

SWPsystem. 

~ On an ongoing basis, monitoring data from con

wieting agencies should beaccumulated,along 

with data collected from within the SWP. 

~ Results ofthe data analyses and evaluations 

should be shared on an .. ongoing basis among 

municipal contractors and DWR staff. 

Delta Enrichment of Trihalomethane 
Formation Potential and Organic Car
bon in SWPWater 
Conclusion: Water is enriched substantially in 

. trihalomethane formation potential (THMFP) 

and organic carbon as it passes through the Sac

ramento-SanJoaquin Delta. 

Recommendation: Studies should be implemented 

to investigate means of reducing total and dis

solved organic carbon levels in the Delta and in 
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the NBA at Barker Slough. 

Current studies of the Municipal Water Qual

ity Investigations Program of DWR include treat

ment of Delta island drainage to reduce total organic 

loads, characterization of dissolved organic carbon 

from Delta island soils, mass loading of Delta island 

water use, and organic carbon drain-age from rice 

fields. 

Dissolved Solids and Turbidity in the 
. Aqueduct 
Conclusion: Elevated dissolved solids and turbidity 

measurements were found in theCaliforniaAq

uedutt, south of the Delta. The elevat.ed 

dissolved solids and turbidity appear to be pri

marily a result of salts and sediment in the Delta 

estuary and the San Joaquin River, and of flood 

water inflows to the California Aqueduct from 

Cantua and Salt creeks. 

Recommendation: The effi.cacy of measures to 

reduce turbidity in the Aqueduct should be in

vestigated.This could include the implementa

tion of measures t() reduce the silt load in 

agricultural drainage, greater restrictions on the 

dissolved constituent content of any groundwa

ter pump-ins to the Aqueduct, and preventative 

measures toreduce the possibility ofbteaches to 

the Aqueduct, such as the Arroyo Pasajero inci

dent which is currently undergoing extensive 

study. 

Inresponse to flooding problems in Arroyo 

Pasajero, an Arroyo Pasajero Multi-Agency Fo

rum was created. Among other water related 

problems in the area, the Forum will be review~ 
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ing and~ommentingbi?- tlie'developrri.entand: .' 

implementation ora feasibility study created 

tQintlyhy the U.S.ArmyCorp~ ~f:Engineers and .. 

DWRon corrective actior,.s to prevent similar - ".,. " ;, . ,\ 

"il'l,cide~tsir()in re()ccurring.Th¢progressofthis 

fe<;J-sibility ~tridyand of~heiIriplemen~ationof' ' 

'corrective actions' shoUld bemonitored..:ln ad

dition,th~ SWP S~nitafy Su~~y R~~iewand . 

Action Plan C~mmittee sh()uld monitor all ac~ 

. tivities in Arroyo ,Pasajero. . 
\ ,', ' , .' '( , , 

''f~o draft Environrpentallinpad:; Reports 

(EIRs),submitted by W e~tl~ds Water qistrkt, 

. . for proposed gtoundwaterpump-ins to SWP are 

currently under review. The pr:ogress oJ the~e 

proposals >should be rponitored to prevent the 

degra:dation of drinking water quality in SWPby 

, the prop,osC:ldpu!llp~ins.ln adciitjon; the Inflow 

Corrimitte'e, ofpWR is currentlyin the process 

of developi~g a revised policyfQr p~mp-ins: The, 
. . I ~ 

Table ES-2 

. .: . 

activitiesand,decisions ofthis,coffimitteeshould .' , 

also be monitored, to ensri~e, that th,e a'dopte'd . 
• , ' I " ~ 

policy is adeguateto prevent the degradation '9f' 
drinkillgwaterq~:wty irtSwp., . 

,Bromide' 
, Conclusion: .. 'Elevatedbromide concentrations ~~e 

. found in the exp0I:tsites' of.the Delta,the.San 

J o~quirr ;,Riv~r' at Ve~mili~, and ·at s~n;le 6£ th~ , 
. reservoirs in. the east and west biartchesof the' 

California, Aqueduct. These concentfatiqD.s, 

which ranged fr~m 0.30 to Q,)omgIL, cOlllpli

,(:ateachievement of the ,bromate and t;iha16-

methanel~vel~. r'equiI:ed by the Disinfectantsl 

.. Disinf~ction By ... produc1:s Rule. 

Recommenddtion: MOnitoring shouI'd be c6iltinued 

for bromide in the Deha, intheSanloa~uin 

River, and.in the terminalieservoirs of SWP. 

. The primary so~rce ofbJ;'olli.ide t~ SWP is from' 

Hazard()us Waste FadlitieslHazardousMaterials Releases'" 

HazardbusWaste Fa'cilityHazardous Waste'Facility Errlergen~yResponses to . . Emergency Responses to 
within Watersh!!a, / in AdjacentWatershed . Haz.ardQu5 Materials Re,lease,s Hazardous ~aterialsReleases 

Barker Slough! 
,North Bay Aq1,lecluct 4: 
Lake D~lV alIe/ 
Souih Bay Aqueduct 0 

San Luis Reservoir! 
O'Neill Forebay 3 
Cciastal13ranch 2 

, i7rrurtid Lake () 
QuailLake . 6 

CasfaicLake ' 
SilvelWood Lake 
Lake Perris o 

12 

'2 

5 
3 

3· 
I 

2 

4 

• Two ~f these sites are alsollsted on the CERCLIS list . 

within,Wat~r,shed. 'In Adj ace rit Watershed 

0 

0 '0 

0 3 
4 I 

0 6 
'0 '2 

I i 
2' 

'2 
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. the intrusion of:;ea water·intothe'Pelta:.The 

. possibillty of controlling bromide' cont~ntta->' 
I ' .' 

'tions' in so~ice watt:rs sh~u1& b~ investigated. 

. Hazardous Waste FacilltieslHazardous 
Materitus Releases' " " , 
Conclusiqn: .. Oit,he ·nine watersheds sUrVeyed,five . 

watersheds, weteidentified as having facilities· 

whiChgeneiate. tnmsport, treat,. stor~;o~ dis-

'. pose ofhatardous waste, exi,sting within the wa~ 

~ersheq. In addition, a total of 25 emergency.re

sponses to hazardous m~tel'ials releases,both " 

within, the watersheds and ill,adjacentwater~ 

sheds, were identified. The tot::d numberofh~.,. 
, ,,' C ) • , 

· irrdouswaste faciliriesand emergency~esp'~ri:ses, 

tohazardous materials releases aresurru,narized" 

· in Table ES-2. . , 

. " Recommend~tion: AlthQugh the majority ofhaz'lId.,. , 
, . 

, ouswaste facilities exists and the majority of in- . 
, ,. '. " , 

tidences ofhazatdous materials releases occurs' 

'Outside of the imm~diate~atershed area, poten~ 
• 'tial co~tamination in thewater:;hed, could occur 

" " " - , . 

ifcontaminants are transported through' ~he ' 

watershed ~ea. To further e~aluatei:liepoten- . 

,rial for 'C'ontamimition from all of the hazardous 

. waste fl!-ciliti~:;,' both within the Watersheds .and . -. ".' 

'iri.adjacent watersh(:!d~, an ~nventory'of hazard- ~ 

ous materials, businessplan,ind emergency re-

. , s~onse plan ofeachfaeility should be obtai~d 
, and reviewed. ' , 

Incidences of emerge'ncy respo~ses to:haz~ 

"ardous materials relea~es shQuld be, reviewed iri 

detail to determine the types and amounts of 

, materials releaSed arid thepotenti.al for ~ontami-

ES-21 
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.Urban Runoff 
,ConcluSion: Stor~water runoff from the city ~f 

'Sacrament:o~ contributes tOtal and dissolved or:' 

garikcarbon to the' rivers tl~at flowirito·the 

. Delta. This runoffmaybe a significant source of , 

organic carbqn to the Delta . 

. Recommendation: Stormwatei sampling for the c~tY 
, " '. 

of Sac~airient(j snould beconthlU~d and ex~ 

pandedto incluoe analysi!! of parameters of 

drinkingvvatert~n:cein. The MWQl Program , 

will ~onitor the results ~(the s~plescollected - , ' , . . ' , 

UIider this progr;am .•. 

In addition,storni water monitoring in 

other cihes andurbanizedareas should be m~ni-' .' . . . -- . )) -,' " ' 

" tared andrevi.ewed todeterl1line;,the extent of 

discharg~' oh'ontaminantstifdrinking W'~ter 

, concerti into theW'atershed~. 

, BClfker Slough 
Concl~ion:Approxiinately 80 percent of th~ entire 

. watershed is, tised ~or grazing by cattle and 

, sheep. Coliform concentrations at drinkin~ wa- .' 

tel'. supply intak,es of the NBA sug gest thatsig~ , 

nifidlnt trt1cfobial.contaminatioJ;l may exist in 
. - " ' 

the watershed. 

In]uly I9?4, I>WR responded to ,the dra,ft 

Erivironmental Impact Report (EIR) Jot the 

, proposedexEll;nsion 'of~he Argyll Park! 

Campbell Ranch project,' a motocross];ace tfad~, 

., ". facilityiocated:I.'5 miles to the west of the NBk 

pump hous~. Pote~tial wate;'quality impacts re- . 

:,sulting from b()th the construction of expanded 
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. recreational facilities and their subsequent use 

were identified by the DWR response .. 

Organic carbonconcentrations are highest 

in the NBA watershed. Potential sources of or

ganic carbon in this watershed include ag .... icul

. tural and urban runoff, and upstream releases of 

stagnant waters. 

While most of the metals measured along 

the Aqueduct were below reporting limits and 

below State and federal MCLs, aluminum, iron, 

and manganese were above the secondary MCLs 

at theNBA. 

The NBA was found to have more water 

quality problems when compared to other com

ponehts ofSWP. 

Recommendation: To assess the potential and 

extent of microbial contamination in Barker 

Slough, total and fecal coliform sampling should 

beimplementedat and around the NBA Pump

ing Plant, as part of implelllenting Recommen

dation #2. Raw water monitoring data collected 

by NBA contractors should be gathered and 

comprehensively assessed on an on-going basis. 

The progress on the development of the 

Argyll Park/Campbell Ranch proje~t should be 

monitored to determine if the recommenda~ 

tions made by DWR are being followed. 

Studies should be conducted to identify and . 

characterize organic carbon inputs into the 

NBA watershed. 

A system should b~ developed to alert NBA 

contractors when significant degradation of 

water quality has occurred. 

The source(s) for the levels of the metals 

aluminum, iron, and manganese above the sec

ondary MCLSat the NBA should be character

ized. 

It is anticipated that the recommendations 

in this report will be addressed by a Sanitary Sur

vey Action Committee in much the same man

ner as the recommendations resulting fro~ the 

I990 Sani~ary Survey were addressed by the 

orignial Sanitiary Survey Action Committee, and 

can becortsidered as work in progress. 

Lake DeI Valle and the South Bay Aq~ 
ueduct 
Conclusion: Significant microbial contamination of 

the Lake Del Valle watershed may occur as a 

result of two potential significant sources: 

I) cattle grazing in the Arroyo V all~ drainage, 

and 2) recreational facilities and activities in the 

lake. 

Limited information on Giardia lamblia 

and Cryptosporidiuminraw water sources pro

vided by DWR's Operatibnsand Maintenance; 

Alameda County Water District; Alameda 

County Flood Control and Water Conservation 

District, Zone 7; and Santa Clara ,Valley Water 

District suggest that concentrations of these 

pathogenic organismsfrom Lake Del Valle and 

the South Bay Aqueduct are not significant. 

Recommendation: To assess the potential and ex

tent of microbial contamination in Lake Del 

V alleandthe South Bay Aqueduct, total and 

fecal coliform sampling should be implemented 

at several locations along the Aqueduct and 

Lake Del Valle,.as part of implementing Recom

mendation #2. 



Solid Waste Landfills 
Conclusion: Of the n~ne watersheds surveyed, four 

watersheds were identified as having solid waste 

Table ES-3 
Solid Waste Landfill Sites 

Watershed 

Barker SloughlNorth Bay Aquedu<;t _ 

Lake Del Valle/South Bay Aqueduct 

San Luis Reservoir/O'Neill Forebay 

Coastal Branch 

Pyramid Lake 

Quail Lake 

Castaic Lake 

Si1verw~od Lake 

Within 
Watershed 

2 

o 

o 

o 

o 

o 

o 

o 

In Adjacent 
Watershed 

2 

o 

2 

o 

o 

o 

o 

landfills existing either within the watershed or 

in adjacent watersheds. A total of 8 landfill sites 

were identified within these four watersheds. 

- (Table ES~3) Solid Waste Landfill Sites summa

rizes the locations of theidentified sites. The 

majority of identified solid waste landfill sites 

exist in adjacent watersheds. The Barker Slough 

watershed had the most number oflandfill sites, 

two of which are within the watershed and two 

in adjacent watersheds. Potential contamina

tion in the watershed fmm the solid waste land 

fill sites and operations would include runoff 

fmm the landfill sites, accidental releases of solid 

waste during transpprtation through the water~ 

shed, and failure of the leachate collection sys

tems. Contaminants released from the landfill 

sites and operations could include nutrients, or

ganic carbon, coliforms, and pathogenic organ

isms. 
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Recommendation: To further evaluate the potential 

for contamination fmm all of the solid waste 

landfill sites, a review of each landfill site should 

be conducted·to.determine the types and vol

ume of solid waste which exists at each site, the 

topography of the landfill site, any records of ac

cidental releases, the design of the landfill sites, 

and the standard ?perating and emergency re

sponse pmcedures. Incidences of accidental re

leases should be reviewed to determine the 

frequency and potential for contamination in 

the watershed from the release. Any monitor

ing data of surf ate nmofffrom the landfill 

should be reviewed to determine the types of 

conta1l).inants which may be released from the 

landfill operation. 

Underground Storage Tanks 
. Conclusion: Leaking undergrOlllld storage tanks 

typically result in subsurface contamination to 

soil and groundwater, which inay impact surface 

water. All of the watersheds contain under

gmund swrage tanks (USTs) for di~sel fuel or 

gasoline storage. In five of the watersheds, leak

ing underground storage tanks (LUSTs) were 

identified. The location of the leaking ta.nks 

were determined, and the status of each tank 

was reported when .data on the tank was avail

able. These five tanks were associated with op~ 

eration of equipment or recreation activities at 

the lakes, and were within I,OOO feet of a surface 

water body. 

Recommendation: Further evaluation of the status 

of \lnderground storage tanks within the water-
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sheds should be performed, particularly those 

. known to have leaked. Records from regulatory 

agencies should be reviewed, andprogress of any 

remedial activities should be closely followed. 

Emergency Action Plan· 
Conclusion: An emergency action plan has been 

developed by DWR to provide comprehensive, 

easy to follow, and up-to-date information to 

persons responding to emergencies,ancl to serve 

as a reference for pre-emergency training. The 

emergency action plan for each of the five Field 

DivisionsofSWP follow the same format. The. 

format was designed to provide logical pre

emergency training, to provide qllicker refer~ 
." -

ence in emergencies, and to reduce obsolescence 

by making updating easier. 

Recommendation: The SWPSanitary Survey Re

view and Action Plan. Committee should review 

. the information and organization of the emer

gencyaction plan to ensure that the document 

.is up to date and functionally adequate. 

DrinkingWater Standards 
Conclusion: A recommendation was made in the 

. . 
1990 Sanitary Survey Report that DWR should 

stay abreast of drinking water standards of the 

U.S. Environmental Protection Agency and the 

California Department of Health Services, and 

that DWRshouldreview and revise SwP moni

toringprogratns in response to changes to drink

ing water standards. 

Recommendation: DWR's water quality monitoring . 

program should continue to be updated to re-

flect thecurren,t water quality regulations. 

This has already been initiated in the 

MWQI Program under the New Parameters 

Plan, which started in June I995. The New Pa

rameters Plan consists of quarterly nwnitoring 

of parameters that have been newly regulated, or 

are anticipated to be regulated. These new pa-

. rameterS include chemical compounds newly 

regulated under the Phase II Rule and the Phase 

V Rule, and chemical compounds soon to be. 

regulated under the proposed Phase VIB Rule. 

Since O&M operates five DHS licensed 

WTPs, it is necessary to follow developmerits in 

the drinking water industry and modify moni

toring to respond to regulatory changes. A one

year Phase IIlPhase V monitoring effort is now 

. underway at these plants in response to DHS re

quirements. 

Petroleum Product Pipelines 
Conclusion: . Several oil pipelines exist within close 

proximity of SWP facilities. During the March 

1995 storm, .. a Chevron oil pipeline ruptured, re

l~asing oil to Arroyo Pasajero,some of which 

waS ultimately carried into the Aqueduct. Other 

incidences of oil pipeline breaksnear SWP fa

cilities includetheApril 199Jfailure of ARCO's 

Line63 which released 147,000 gallons, and the 

failure of ARCO's Line 1 during the January 17, 

1994 Northridge earthquake. 

Recommendation: The incidence of pipeline failures 

resulting in releases of petroleum products to 

the environment should be reviewed to deter

mine the potential for SWP water quality con

tamination. 



Since June I, 1996 the California Departmentof 

Health Services (DHS) Surface Water Treatment . 

Regulation has required a sanitary survey of water

sheds~sed as sources of drinking water. This rule 

requires that all water purveyors perform a sanitary 

survey of their source water watersheds by January I, 

1996. It is intended to implement the federal Surface 

Water Treatment Rule (SWTR), which was promul

gated on June 29, 1989, and became effective on 

December 31, 1990. The purpose of a sanitary survey 

is to identifY actual or potential sources of contami

nation in a watershed, along with a variety of other 

related factors which are capable of producing ad

verse impacts on the quality of water used for domes

tic drinking water purposes. 

For public water systems using surface water 

supplies, or groundwater supplies influenced bysur

face water,the SWTR also requires filtration and. 

disinfection to protect against exposure to patho

gens, which include viruses, heterotrophic bacteria, 

Legidnella, and !he protozoan Giardia lamblia. An 

additional protozoan, Cryptosporidium p(lrvum, is 

currently not regulated by this rule, but may be in the 

future. The Total Coliform Rule of June 1989 is also 

intended to control pathogens in public water sys

tems. 

DHS Surface Water Treatment Regulation, 

while very similar to the federal rule, does not con

tain exactly the same requirements. For example, 

DHS Surface Water Treatment Regulation requires 

that a sanitary survey be updated regularly at five-

year intervals, a requirement that this report is in

tended to address.· A sanitary survey may also be re-

. quired in advance of January I, 1996, This 

requirement was imposed in 1988 when DHS re

quested that a sanitary survey be performed on the 

State Water Project. The initial sanitary survey of 

. SWP was completed in October 1990. 

For many regional and local water agencies that 

use SWP as a source of drinking water, the require

ments mandated by SWTR required some interpre

tation regarding how the rule would be applied to 

agencies using SWP water. These agencies, for the 

most part, do not have control over either the water

sheds from which their raw water is derived, or over 

the storage and distribution system by which water 

is delivered to them. Both DHS and the State Wa

ter Contractors (SWC) were in agreement that the 

most practical approach to meeting the require

ments of SWTR for a system as large and complex 

as SWP was to conduct a single sanitary survey of the 

entire water collection, storage, and distributionsys

tern. A major advantage for the water agencies of 

conducting a unified sanitary survey for SWP was 

that individual surveys would not be required of 

them for either new or amended water supply per

mits when SWP was the water so.urce. Water agen

cies that have their own reservoirs and/orwatersheds 

distinct from SWPare still required to meet the re

quirements ofDHS Surface Water Treatment Regu

lation for a sanitary survey. 
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The Initial 1990 SanitarySm
vey of the State Water Project 
The initial Sanitary Survey of SWP resulted from a 

request by DRS in early 1988. The initial Sanitary 

Survey of SWP was accomplished under the direc

ti01~ of, and under contract to,SWCs by the consult~ 

ing firm of Brown and Caldwell Engineers, and the 

report, Sanitary Survry of the State Water Project, 

was transmitted to DRS on October 26,1990. To di

rect this task, SWC formed an Advisory Committee 

(see Appendix A) composed of representatives of 

SWC, along with the participation of several local, 

State, and federal agencies. The Advisory Commit

tee helped write the report's conclusions and recom

mendations. 

The initial sanitary survey effort used field sur

veys of the aqueducts, reservoirs, and other major 

facilities associated with SWP, along with a review 

of relevant literature, available studies, contaminant 

sources, and previous concerns related to sanitary 

conditions affecting water supplied by SWP. Since 

this was an initial sanitary survey of SWP, a great 

deal of background and baseline information was 

provided on. the many physical features and facilities 

which comprise SWP. Other details such as flows , , 
entitlements, and operational characteristics were 

~lso documented, as was selected water quality data 

at various points in the SWP system. 

The State Water Project Sanitary Sur:
vey Action Plan 

The State W ater Pr~ject Sanitary Survey Re

view Committee was formed to follow up on the 

recommendations contained in the initial Sanitary 

Survey of SWP. The work of the Review Commit

tee resulted in the State Water Project Sanitary Sur

vey Action Plan, which addressed many of the 

recommendations resulting from the initial Sanitary 

Survey of SWP. Since many of the· agencies repre

sented on the Review Committe(?participated at the 

staff level, the recommendations contained in the 

action plan did not represent the official position or 

policy of those agencies. The recommended actions 

may affect both the staffing and the budgets of vari

ous agencies. Therefore, the plan was written with 

the understanding that the agencies would use avail

able resources to a.ddress actions recommended in 

both the report and the action plan. 

Each recommendation in the Action Plan was 

assigned a priority as follows: 

Priority A - Actions that are important to address 

current high-profile water quality concerns. 

Agencies should manage their staff and funds to 

accomplish these actions within the identified 

schedule. 

Priority B - Ac.tions that are designed to address 

current water quality concerns of a non~critical 

nature. These actions should be integrated into 

the agencies' ongoing work schedules to accom

plish the work within the identified schedules as 

staff and funds permit. 

Priority C- Actions that should be done as staff and 

funds are available. 

No Action Required - In some cases, the Review 

Committee believed that the Sanitary Survey 

recommendation was either addressed in an

other recommendation or that the recommen

dation was beyond the scope of the sanitary 

survey. 



· In additiDn to. the recDmmendatiDns resulting 

from the 1990 Sanitary Survey Report, the Review 

Committee provided additional ones where appro

priate. The ActiDn Plan identified costs, the agen

cies responsible for the work, a~d the time schedule 

to complete the various tasks involved. SWC CDor

dinated with the involvedagenci~sin the attempt to. 

ensure that the identified actions were completed 

within the time schedules. However, it was under

stDod that, due to. staff and budget considerations 

discussed abDve, actions required by the agencies 

were nDt under the control ofSWC. 

Summary of SWP Sanitary Survey Action 

Plan Activities 

Priority A andB recommendations and the ac

tions taken to. address them are summarized below. 

The Sanitary Survey Action Plan and the summary 

below identify the actions taken by the Review 

Committee to. address the recDmmendations, and 

also any actions or responses requested Df either 

DWR Dr Dther agencies or entities to which the rec

ommendation was directed. Where actiDn was taken 

based on the request of the Review Committee, it is 

noted and summarized; however, not all requests 

resulted in activities to address the recommenda

tion. The complete action plan, including all recom

mendations and supporting material, is included in 

AppendixA. 

Priority A 

Recommendations 2 & 8 Combined 

RecommendatiDns 2: Source waters - Sacra

mento Basin Upstream of Greene's Landing - M&I 

3 

Recommendations 8: Source waters - San 

Ioaquin River Upstream of Vernalis - M&IDis

chargers 

Recommendation: Monitoring requirements fDr 

National Pollutant Discharge Elimination Sys~ 

tem(NPDES) discharges, such as municipal 

wasteWTPs, should be increased to cover 

Giardia lamblia, Cryptosporidium sp., and vi

ruses. The State Water Project Sanitary Survey 

Review Committee should . encourage 

CVRWQCB to include these constituents in 

discharge compliance monitoring program~. 

Solution: The extent of the problem shDuld be de

termined by samplingfDr one year in the Delta 

and northern areas of SWP CalifDrnia Aq

ueduct. If significant numbers of pathogens are 

found, a workplan should be developed for mu

nicipal waste water dischargers to begin a one

year, bimonthly.monitDring prDgram for 

Giardia lamblia, Cryptosporidium sp., and vi

ruses. Samples Df the plant effluent and up

stream receiving water should be collected and 

analyzed. Once compiled, this information 

would allow an assessment of the impacts of 

these discharges Dn SWP. 

Benefits: Ifpathogens are nDtcontrolled to low lev

els in the sOurce water, SWP M&I contractDrs 

could be required to provide additional filtra

tion and/or disinfection capacity and use higher 

disinfectant dosages. FDr MWD alone, the ad

ditiDnal annual Dperating cost Df achieving 4 

logs Df Giardia lamblia remDval, rather than the 

minimum 3 logs, is estimated to cost $2 million 

per year. This assumes that the Dzone dosage 



4 

would have to be increased by 0.5 mg/L to 

achieve the higher Giardia lamblia removal. The 

additional capital cost of providing this capacity 

is estimated to .be over $17 million for MWD 

alone. 

Action: All recommended actions completed. Patho

gen monitoring data from around SWP is in

cluded and discussed in Chapter 4. 

Recommendation 4: Source Waters - Sacra

mento Basin Upstream of Greene's Landing - Agri

cultural Drainage 

Recommendation: None 

Review Committee Recommendation: Determine 

if the current assessment, which is the impact of 

agricultural drainage at Greene's Landing is 

negligible, is correct. If it is not, implement nec

essary actions to correct problem. 

Solution: Determine if agricultural drainage up

stream of Greene's Landing is a threat to SWP . 

drinking water suppHes. 

Benefits: Improved drinking water supplies at 

Greene's Landing. 

Action: Sacramento River agricultural drainage up

stream of Greene's Landing was reviewed, and a 

summary report was prepared and transmitted 

to SWC on May 15,1992. A letter was sent 

to CVRWQCB transmitting recommendations 

on July 13,1992, andJuly 20,1992 (see Appendix 

A). 

Recommendation 6: Source Waters - San 

Ioaquin Basin Upstream of Vernalis. 

Recommendation: The SanJoaquin River at Vernalis 

is not designated as having an existing beneficia:! 

use of municipal water supply. This water is ex

ported at the south Delta pumps and used for 

drinking water purposes. The Regional Board 

should recognize this use and adopt standards 

that protect the municipal water supply benefi

cial use classification of the SanJoaquin River at 

Vernalis. 

Solution: In 1989, SWRCB established a "Sources of 

Drinking Water Policy" which, in effect, de

clares all waters of the State to be drinking wa

ter, with specific exceptions such as waste water 

discharges and groundwater of high salinity. 

With the ~urrent Basin Plan 5b and the "Sources 

of Drinking Water Policy," municipal and do

mestic beneficial uses of the lower San Joaquin 

River enjoy a degree of protection at the present 

time. However, as part of the normal update of 

Basin Plan 5b, th(! beneficial use designation of 

"Municipal and Domestic Supply" should be 

changed from "Potential" to "Existing," because 

San Joaquin River water is included in water 

exported from the Delta for municipal supply. 

Benefits: If the lower San Joaquin River carries an 

"existing" municipal water supply designation, 

the State and RegionalW ater Quality Control 

Boards will be fully obligated to protect this ben~ 

eficial use in their decision making concerning 

discharges into the river. 

Action: A letter sent on July 13, 1992, to the Central 

Valley Regional Water Quality Control Board 

requesting an M&I beneficial use designation 

for the lower San Joaquin River. A letter was 

sent on NovembefJo, 1993, to the Central Val-



ley Regiori<Jl Water Quality Control Board pro

viding comment and requesting that an M&I 

beneficial use designation for the San Joaquin 

River at Vernalis be considered as a basin plan 

amendment. 

Recommendation 7: San Ioaquin Basin Up

stream of Vernalis 

Recommendation: A mass loading estimate of key 

contaminants from discharges to the Sari 

Joaquin Basin should be developed by the Re;

gional Board. 

Solution: SWRCB's Inland Surface Waters Plan 

requires implementation of performance goals 

for agricultural drainage with a phased program 

which establishes a monitoring program of agri

cultural discharges and begins implementation 

of Best Management Plans (BMPs). The moni

toring program did not begin until October 1993 

so meaningful key contaminant data was not 

available until after 1995. CVRWQCB is re

quired to establish an accelerated schedule for 

agricultural dischargers to implementBMPs and 

controls to reduce levels of known problem con

stituents .. CVRWQCB is also required to imme

diately pursue regulatory-based encouragement 

ofBMPs or issuance of waste dis,charge require

ments if agricultural dischargers do not cooper

ate. 

Benefits: Implementation of a program to regulate 

agricultural drainage to' reduce key contami

nants will result in the improvement of water 

quality at Vernalis. 

Action: A letter was sent on July 13, 1992, to 
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CVRWQCB requesting that the monitoring 

program for the San Joaquin River not be de

layed. A letter was sent on NbvembefJo, 1993, 

toCVRWQCB providing comment and re

questing that an M&I beneficial· use designation 

for the SanJoaquin River at Vernalis be consid

ered as a basin plan amendment. SWRCB's 

Inland Surface Water Plan was overturned in 

court during the past year, and work is in pro

gress at the current time to again implement it. 

Recommendation 10: Source Waters - San 

Ioaquin Basin Upstream of Vernalis: Agricultural 

Drainage 

Recommendation: Because the west side subsurface 

agricultural discharges into the San Joaquin 

River a~e the single largest cause of the poor 

water quality of the San Joaquin River at 

Vernalis, the efforts ofCVRWQCB and USBR 

to find solutions for these discharges should be 

supported and monitored by the Review Com

mittee. 

Solution: Programs to control subsurface andsur~ 

face agricultural discharges to the San Joaquin 

River are in their early stages. These control pro

grams should be evaluated, as more intense ef

forts may be required. Agricultural management 

practices to control agricultural drainage in the 

San Joaquin Basin are being investigated by 

CVR WQCB. Management alternatives being 

evaluated include water conservation methods 

such as more efficient use and recycling of wa

ter, sediment control, retirement of farmed land, 

and changing crops grown in some areas. 
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CVRWQCB~s Plan ideptifies "out of basin" 

export and discharge to saline, iess sensi~ive 
waters to be the best long-term te~hnical s~lu-

. tion to the problems caused by llgricultul'al 

drainage. , . 

Th~ San]oaquin Valley Inter-Agency Drainage 

Program produced detailed recommendations' 

regarding agricultural arainage management 
~. . , . 

throughout the San]oaquin Valley. Develop-:
\ 

, ment of ariimplementation program for .these 

recommendations is being coordinated under' 

the direction ofDWR. Continued support of' 

these efforts is essential to properly address this 

issue. 
'. ' 

Benefits:' Development .and implementation ofan 

agricultural drainage man.agement plan for the 

sQn]oaquin Basin will improve the water'qual.:, 

tty of ihe San] oaquin River at Vernalis. 

Action: The Re~ew Comfuittee has reviewed th6 ' 
~ , ' - , 

San]oaquin ValleY Agricultural Drainage Pro-
, . . 

gram reports titled Management Plan for Agri-

cultural Subsurface Drainage an9. Related Prob

lems o~ the Westside San]oaquin Valley,. Sep

tember 1990 andAStrategyfor Implementation 

of the Management Pian for Agricultural Sub

sw;face Drainage and Related Problems on the 

(Westside San]oaquinValley, Decelllber 1991 

for impacts'on domestic water quality in the 

SWP . The results of the review were transmit

ted to SWC in 'an October 5, 1995 memo, and. 

, to~he San]oaquin ValleyDraiIiageImplemen- . 

tation Program's Public Health Workgroup by 

SWC if! a]anuary 28, 1995 letter; the program 

continues to be monitored. 

Recommendation 12: Source Waters ~ The' 

Tulare Basin 

'Recommendation: None' 

Review Committee Recommendation: Develop an 

appropriate mo;nitoiingprogram to be,imple

mented during future flood events:when Kings 

. River water is flowingnorthrhrough theJames 

Bypass, and also when water is being pumped 

north from the Tulare Basin via the) ames By

pass . 

. Sol~tion: Although no. tec6mmen:dedaction is pre: 

sented in this report, the Review Comtnitt~e b~-. 

'liev-es that .appropriate sampling :and analyses 

. should be performed during appropriate flood 
" ' , 

events. 

Ben/fits: Possible improve~ent COf water qualityin 

, San] oaquin River at Vernalis. 

Action: Data must be collected to de.:ermine if the 

flows entering the San]oaquin River. from the 

, Kings River and Tulare Basin viathe]~esBy~ 
~ , 

pass presentoawater quality problem. This call. ' 

~e' done by collectingwarer samplesdurmgflood 

, events when theJames ByPass is in operation. 

The samplin~ would cover perio.ds when just 

Kings River water is flowing, and also when 

water fr;o~ the Tule, Kaweah, and Kern rivers is 

being pumped nort~ from the 'f~areLake Ba-

, sin as occurred in 1983. Sampling would start~t 

the beginning of the flood event and include 
, , . 

Title 22 constituents plus Giardia lamblia ~d 

Crypt(Jsporidium sp. DWRstaffwould collect 

the data. 



Recommendation 15: Source Waters - Agri

cultural Drainage 

Recommendation; The Delta Islands Drainage· In

vestigation project is critically important to un

derstanding the degradation of Deltawater and 

the impact of agricultural drainage on SWP 

drinking Water quality. This project should be 

supported and, if possi.ble, accelerated. 

Solution: Since publication of the initial Sanitary 

Survey of the State Water Project, the Delta Is

lands Drain~ge Investigations Program has 

merged with the Delta Health Aspects Monitor

ing Program to become the Municipal Water 

Quality Investigations (MWQI) Program. SWC 

supported accelerating the agricultural drainage 

investigation inJuly 1991. 

Benefits: The MWQI Program will improve our 

understanding of the effects of Delta island 

drainage on drinking water quality. 

Action: Intensive investigation of Delta island drain

age and the means of managing drainage quality 

are being intensively studied under the MWQI 

Program. 

Recommendation 17: Source Waters - The 

Delta 

Recommendation: Seismic vulnerability of Delta 

levees must be reduced and SWP water supplies 

must be protected from catastrophic sea water 

intrusion to assure high-quality drinking water. 

Solution: SWC should support activities to enhance 

the Delta levees. 

Benefits: Stabilizing the Delta levees could avoid a 

catastrophic interruption in SWP water supply. 
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Action: SWC sent letters to USBR and DWR, with 

a copy to CVR,WQCB, on February 7, 1994, 

highlightin.g the need for reducing the seismic 

vulnerability of the Delta levees to protect SWP 

water quality (see Appendix A). 

Recommen.dation 19: Operation of the State 

Water Project - O'Neill Forebay 

Recommendation: DWR is currently expanding its 

monitoring program at O'Neill Forebay. The 

Review Committee should monitor DWR's 

new program for its effectiveness in detennining 

the impact of Delta-Mendota Canal (DMC) 

water on the drinking water quality of SWP. 

Review. Committee Recommendation: In .addition . 

to the Sanitary Survey recommendation,the Re

view Committee should also review CVP's Delta 

Mendota Canal monitoring program. 

Solution: The Review Committee should review 

USBR and DWR monitoring programs and rec

ommend changes as necessary. 

Benefits: IfDMC water IS causing a drinking water 

supply problem, preventing the degradation may 

be easier than treating the degraded water. 

Action: The Review Committee has reviewed USBR 

and DWR monitoring plans for the O'Neill in

take channel, and all water quality data for wa

tefs entering O'Neill Forebay via the O'Neill 

Pumping Plant. DWR is continuing to monitor 

DMC inflow at McCabe Road for Title i2 con

stituents, specific herbicides and pesticides, and 

total and fecal coliform. USBR continues to 

monitor monthly in the O'Neill intake channel. 

Data for various water quality parameters are 



8. 

coritained in Chapter 4 of this report .. 

~eco~mendation 21:. Field SUrVey of State 

Water Project. Facilities. ~ Coastal Drainage 

Recommendation: Existing monitoring programs 

should be modified to determine the impact on 

SWP drinking water quality of the Coast Range. 

Drainage. 

. Review Committee Recommendation: The Review. 

C~mmittee should reyiew the existing monitor-

. ing prowam and data to determine if the current 

monitoring program is adequate. if it is not, the 

Review Committee should recommend an ap

propriate monitoring program. 

Solution:· The Review COnlmittee should review the 

. existing monitoring program to determine if it 

is adequate . 

. Benefits: Data will help identify the impact of Coast 
, 

Range Dnlinage entering the San Luis Reach of 

the California Aqueduct. 

Action: DWR has provided the Revit:w Committee 

with the existing monitoring p~ogram and data. 

The Review Committee has reviewed the moni~ 

toring information in orderto determine its ad

equacy. DWR has implemented the Review 

Committee's recommendations (see letters 

dated October 2°1 1992, and October 19, 1995, in 

Appendix A). 

'. Recommendatlon.22: Field SUrVey of State . 

Water Project Facilities - Agricultural Drainage 

Recommendation: Existing monitoring programs 

should be modified to determine the impact on' 

SWl' drinking water quality from agricultural 

discharges (particUlarly in the San Luis Reach of 

the California Aqueduct). 

Review Committee Recommendation: Existing 

monitoring programs and data should be re:-

. viewed to determine if storm waterinl1ows. into 

the San Luis Reach of the . California Aqueduct 

have' any impatts On SWP drinking water. sup

plies. 

Solution: The Review Corllmittee should revi~ the 

existing monitoring program and data to deteF

mine if they are adequate. If they are not,nec

essary changes should be recommended. 

Benefits: Data Wmhelp identify the severity of the 

problem of storm water entering the Calif~rnia 

and S~)Uth BayAqueduds, and the San Luis 

Reach of the California Aqueduct . 

Action: The Review Committee has reviewed the 

monit()ring programs and data, and has recom

mended appropriate modifications in memoran

dums dated October 2, 1992, and October 20, 

1992 (see Recommend~tion 21). Thes.e modifi- . 

'. cations have been implemented by DWR .. 

Recommendation 24 & 25 Combined 

Recommendatiori 24: Field SUrVey of State 

w' ater Proj~ct Facilities- Highway drainage 

Recommendation 25 : Field SUrVey of State 

Water Project Facilities": Other Potential Sources of 

Contamination to Open Canal Sections 

Recommendation (24): DWR should consider the 

recommendations of the initial Sanitary SUrVey '. \ 

ofSWP in updating and standardizing its Emer-

gency Response Plans. The value of developing 

a Geographical Information System which iden-



tifies potential drains that could allow tanker 

truck spillage to reach SWP should be evaluated. 

Such informatiOn may speed the identification 

of which drainage inlets to block during spills. 

DWR should also consider constructing con

tainmerit structures at vulnerable points. 

Recommendation (25): As priorities permit, the Re

view Committee should consider the potential 

for contamination of SWP from canal roadside 

drainage, over crossings, under crossings, 

bridges, water service turnouts, and fishing ar-

eas. 

Solution: DWR is currently updating its Emergency 

AttionPlan for the SWP. SWC should review 

the updated Emergency Response Plan and pro

vide recommendations, if required. A Geo

graphical Information System is not considered 

appropriate for this type of problem because of 

the complexity of the Project Facilities and the 

short times required to respond to this type of 

emergency. 

Benefits: The updated Emergency Action Plan 

should increase the protection of SWP water 

supplies. 

Action: Based upon the review of the updated Emer

gency Action Plan, SWC should make recom

mendations as required to insure the aqueduct 

is protected. against contamination from high

way drainage and all other sources. 

Recommendation 26: Other Potential 

Sources of Contamination in Open Canal Segments 

- Body Contact 

Recommendation: The Review Committee should 
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consider the p~tential for contamination of 

SWP from these sources as priorities permit. 

Solution: DBS should review existing domestic 

water supply reservoir regulations, the imple

mentation of the regulations, and water treat

ment requirements in regard to their adequacy 

for protecting public health. 

Benefits: A review will identify any problems. 

Action: The Review Committee has reviewed exist

ing domestic water supply reservoir regulations 

as they relate to body contact on both SWP and 

non-SWP reservoirs (see memorandum dated 

October 2,1995). TheReview Committee deter

mined that the permit process controlling rec

reation, in concert with the surface water treat

ment regulations, enable adequate protection of 

surface water supplies. 

Recommendation 30:. Water quality - Drink

ing Water Standards 

Recommendation: DWR should stay abreast of 

USEPA and DHS drinking water. standards pro

grams. As drinking water standards are proposed 

for new constituents and lowered for existing 

constituents, DWR should review and r.evise 

SWp monitoring programs to collect data on 

these constituents. 

Review Committee Recommendatio!l: DWR 

should stay abreast of US EPA and DHS drink

ingwater standards. As drinking water standards 

are proposed for new constituents and lowered 

for existing constituents, DWR, in consulta

tion with DHS, should review and revise SWP 

monitoring programs to collect necessary data. 
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.Sobltion: ,To ensure the necessarywater,quality,dat~ 

are efficieiltly'collect~9; DWR water quality . 

monitoring programs should be jointly reviewed , 

by DWRI QIlS, ~d SWC'sSWP Water Qual

ityTechnical Committee; This review should be 

repeated annually: 

. Benifits: The benefit of mairttainingt current moni': 

toringprogram is an accurate fIDd<:;ost-effettive 

definition of ~he water quality thToughout,·SWP. , 

This information will make assessments ofpo~ 
/,",: , 

tential improvements possible, so that the cost 

of improvements ,can be compared to the ex

pected water quality enhanceIllent. As drinkIng 

. 'water regulations,become.Illore stringent, 

source' w:aterprotection may be the mos.t cost 

,'effective way to meet new regUlations. 

Action: DWR is staying abreast of new USEPA and 

DHS regulations; in consultation with the' 

SWC, DWR reviews andrevises existingmofli

toring programs to respond to changing needs. , , . 

In 1995, DWR monitors fot new parameters 

under ari MWQI s~tidyelement., 

,Recommendation 31: W aterQuality -W a

ter Quality Monitoring Programs ' 

. Recommendation: DWR has begu~ and shouldcQn-' 
, . ( . 

tinue to elevate the drinking water monitoring 

:of the SWpsystem. DWR.should consider th~ 
centralization and coordination of ecologicaf, 

opera,tionai, and drinking water monitoring pro

grams; and special water q'UalirY investigations 

. ulider the supervision of a water quality program 

manager responsible for coordination of water 

mOJlitori~g programs, identification of needed 

. studies, implementation Q{the studies, and' 

management of the data in a centraliZed data. 

, bank. 

Review CommiueeRewmmendation: SWG should 

.. write a letter to DWRexpressing Review Com-' 

mitte~ supportiof .the recommendation. 

Soluti~n: SWC should-write a l~tter conveying su,p~ . 
.. port of the recommendation: '. 

, Bentfits:· The centralization of DWB.'; water qual

ityprograms witlprovide a more efficient ap

proach to meeting the SWP's water quality \ 
,', 

needs. 

Action: No action has been taken on this issue . 

Priority B 

Recommendation I: . Source Waters - Sacra

mento Basin Upstream of Greene's Landing - Gen-~ 

.etal 

. Recommendation: 'The' Central Valley Regionaf 

Water Quality Control Board's (CVRWQCB's) 
, . 

efforts to develop a maSs loading estimate of key , , 

contaminants, for the Sacramento Basin should 

be supported and eXJ>anded. The' contributions 

of key ~ntarriinants from Municipal & Indus

trial discharges, urban runoff, agricUltUral diain

age,and mine discharges can then be bet

ter qetermined. 

Solu.tion,:' The Action Plan established a program for 

. cOlnpliancewithwaterquality objectives includ:", 

. ing a ~aste1oad allocation pro<;ess. -CVRWQCB . 

needs to vigorously purs,ue monitoring programs 

fo~ all major sources of pollution and implement 

wasteload all6catfon pr:ograms as necessary. 

Benefits: Implementation of this program, indud-



ing the wasteload ~location, will ~esult in im

proved water quality of the Sacramento River at 

, -Greene's Landing. 
, , - "' \ - / 

Action: A letter was sent to CVRWQCB on Febru-
c ' , / ' 

ary 14, I994, transmitting recommendations 

, contained in the ActIon Plan (see Appendix A). 

Recommendation 3: Source Waters - Up

stream of Greene's Landing - Urban Runoff Dis

charges 

Recommendation: As the Sacramento area urban" 

" runoff water quality data become available, the 

Sanitary Survey Review Committee should re

evaluate the impacts of urban runoff discharges 

into the Sacramento Basin. 
~ ,.-

'" \ 
Solution: Existing regulatory programs can include 

collection of data necessary to assess the impact 

of urban runoff on drinki~g water quality. The 

,Review Committee should review the storm 
, ' . 

w~er NPDES permit morutoring requirements 

to ensure that constituents that impact driJ?-k

tng water quality are being analy~ed; 

Benefits: This program will generate data that can be 

used in the wasteload allocation process and 

more stringent regulation of urpafl runoff, if re

quired. 

Actio,,: The current monitoring program was re

viewed, and a letter was sent to 'applicable agen~ 

des on June 24, 1992, Recommendations for a 

monitoring, program are detailed in abecember 

22,'1993, memo (see Appendix A). Evaluation of 

morutoring results is ongoing. 
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,Recommendation 23: Field Survey of the State -
. . 

Water Pfoject Facilities-, Urban Runoff 

Recommendation: ;Existing monitoring programs 

should be modifiedtQ determine the impact on 

"SWP dri1).khlgwater qualityo~ tht;se :urban run 

off discharges. 

Solution: Storm waterlnflows should be monitored 

~ to determine if they are impacting the down

stream water quality. 

Benefits: Characterization of the qu~ity or'storm 

water entering the East Branch Aqueduct 

would help to quantify any impacts of these dis

charges on water quality. The costs of these 

impacts, including downstream treatment costs, 

could then be compared to other physical solu~ 

tions, such ,as installing detentioh ponds, or re

routing the drainages across the Aqueduct. 

Action: DWR has met with the Lahontan Regional 

, Water Quality Control Board staff to,discuss 

the storm water runoff into the CalifoTl)ia Aq

ueduCt (s~e memorandum dated March 10, 1994, 

in Appendix A). DWR has designed and imple

mented a morutoringprogram, to determine if 
- J., 

the storm water inflow is impacting the down-, , 

strew water quality. If a problem is detected, 

DWR will work with the city of Hesperia, 

LRWQCB, and the downstream SWP M&I 

contractors to determme the most feasible solu

tion. 



Th~ 1996 Sanitary Survey Up~ 
date:of the State Water Proje<:t 
The current five-yeat upd~te of the initialSanitiry 

Survey ofSWP was required by DHS incompliance 

with, the California Surface Water Treatment Regu~ 

,lation: The I996Sanltary SUr\rey Update ofSWPwas 

designed aridconducted to focus on the recommen- , 

.. dations resulting from the ~990 effort, and to iden~ 

tify :md evaluate water qu~ity of SWP during the" 

preceding five-year period. 

Since the initial sanitary survey was con.ducted, . 

,a guidance manual has bee~ developed for rise in con

ductingsuch studies. The Watershed Sanitary Sur

vryCuidanceManual prepared by the American 

WaterWorks Association, California-Nevada Sec": 

tion, Source Water Quality Committee, December 

, ~993, and the che~klis~ contairied within, were fol~ 

lowed as clo~elyas possible where practical in cori- , 

ducting the 1996 Sanifary.Survey Update. While the' 

manual waS f~>und to be avery useful and comprehen

siv~ guide, and th~ checklist avery useful tool, some 

interpretation an~ adaptation were required to a9-

just for the sc:de ofSWP. " ~ 

Scope p£ Study 
1 In addition to the actions taken and discussed in 

the SWP Sanitary SurVey Action Plan, the 1996 Sani

tary Survey had 'several additional areas of focus. 

iDHSrequ~sted that greater attentio~be given to 
, i 

'Several specific component~ of SWP. A more de; 

tailed investigation of the ~ajorreservoir water

sheds, which include Dd VaIle, San Luis, Pyr~mid, 
Castaic, SilverWood, and Perris, along with the, 

Barker SloughlNBA watershed, and the open chan-

1!.el section of the Coastal Aqueduct, was re~uested. 

An emphasis was also placed on the occurrence of 

coliforms, the pathogen!> Giardia lamblia and 

. Cryptosporidiuin)n the water'supply, and any related 

monitoring efforts; The 1996 Sanitary SpIVey UJ:>da~e 
ofSWP also COVerSi·to the'extent possible,actual, 

" .-/, . 

and potentialcontamiriant sources in die water-

sheds, emergency acti~n plans, and wate;~<iuality 

. conditions atrepresen~ative points throughout 

SWP. 

. Watershed Investig:;ttions 

Detailed 'investigations were undertaken for 

each ot the ,eight previously listed watershed study 

areas .. Contacts were made with 'appropriate Jederal{ 

.. State, arid loqu agencies and personnel in e'ach study . 

area. Computer record searches were also conducted 

as' a' means of d~tei:miriing the presence· of toxic, or 

hazardous 'materials or situations in th~ watersheds. 

Field surveys were p~rfonned by staff of DWR's 

Division of Local Assistance to document any new . 
or changed conditio~s in each study area. . 

Water Quality 

Water quality data were revi~wed and reported 

for severai import3;nt moItitoring locations in the 

Sacramento-San] oaquin Delta and at various, se

lected points along the' Aqueduct. Th: monit~ring 
'. stations at Greene'sLandingon theSacrament.o 

. River arid Vern~s on the San]oaqcin Rivet provide' 

anindidtion of the quality of water flowing into the 

Delta from these tWo major ~ources. The majority of 

these data were obtained· from DWR's MWQIPro

gram and from S~P's Water Quality Monitoring 



Program, with other external sources used as neces

sary. Water quality constituent levels are summa

rized for each watersht:d study area of SWP. 

Coliforms and Pathogens 

Coliforms and the pathogens Giardia lamblia 

and Cryptosporidium receive gt:eater attention in this 

update, particularly as they relate to recreational use 

in SWP reservoirs, and livestock operations in SWP 

watershed~. Coliform and pathogen data were ob-

. tained from selected water agencies at various points 

along SWP. Limited pathogen data were also avail

ablefrom DWR's own monitoring program. Wher

ever possible, these data are intended to describe the 

status of SWP source waters· only, and are not in

tended to reflect the status of the finished drinking 

waters produced by water contractors and their 

member agencies. 

The high turbidity in SWP resulting from the 

March I995 storm events, which introduced large 

amounts of sediment-laden storm water into the 

Aqueduct; has become an issue for several reasons. 

These high sediment loads have caused concerns 

from both drinking water treatment and groundwa~ 

ter recharge/storageperspectives. The groundwater 

recharge aspect of this issue is important with re

spect to water supply, and activities are currently 

underway to define both the magnitude of the prob

lem and possible methods of resolution. 

High turbidity is also of concern from the per

spective of drinki~g water treatment. Such high tur

biditycancomplicate the treatment process with 

regard to chemical usage, increased sludge volume, 

shortene&filter runs, increased cost, and most im-
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portantly, treatment adequacy. A primary concern is 

the·effect of high turbidity on the effectiveness of 

the treatment process in removing both coliforms 

and pathogens, which include Giardia lamblia and 

Cryptosporidium. 

.. This survey briefly discusses the major revised or 

proposed drinking water regulations and provides 

the current drinking water regulations for reference. 

Questionnaire 

This update includes a questionnaire that was . 

sent out to the municipal contractors Qf SWP, in

quiring about their projected ability to meet some of 

the new and Proposed drinking waterrules. The 

questionnaire asked for water quality or treatment

related information, which inclllded any difficulties 

the contractors may be experiencing treating SWP 

water for drinking water purposes. The question

naire also asked agencies for information on suc

cesses in handling problems and for information on 

how the treatment system was adapted to handle 

each situation. In addition, the contractors were 

asked to identify any known or potential threats to 

SWP water quality. 

Conclusions and Recommendations 

This sanitary survey contains conclusions and 

recommendations concerning the degree to which 

earlier recommendations were satisfactorily ad

dressed, and provides new recommendations for fur

ther action where approp~iate. 

As was done after completion of the initial Sani

tary Survey of SWP, a Sanitary SurveyAction Com

mittee will be formed to address the recommenda-
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tions of this 1996 Sanitary Survey Update ofSWP. 

The 1996 Sanitary Survey Update of SWP in

cludes eight study areas which were selected for 

more detailed investigation based on data evaluated 

from the initial 1990 Sanitary Survey ofSWP. They 

are Barker Slough, Lake Del Valle, San Luis Reser

voir Complex, the open segment of the Coastal Aq

ueduct Branch, Pyramid Lake, Castaic Lake, 

Silverwood Lake, and Lake Perris. All of these re

ceived greater attention in this 1996 Sanitary Survey 

Update. This chapter adds detail to the watershed 

descriptions and contaminant sources contained in 

the initial sanitary survey. Also included is an over

view of the water supply system of each study area 

andofSWP. 



ltlliter Supply System, ltllitersheds, and 
Potential Contaminants 

Water Supply 
sWP's major facilities (Figure 2-1) include theriml

tipurpose Oroville Dam and Reservoir on the 

FeatherRiver, California Aqueduct, South Bay Aq

ueduct,NBA,a portion of San Luis Reservoir, and 

four Southern California reservoirs. In its entirety, 

the SWP presently includes 23 reservoirs and lakes, 

20 pumping plants, 4 pumping-generating plants, 8 

hydroelectric power plants, and about 660 miles of 

. aqueducts and pipelines. 

The California Aqueduct is the State's largest 

and longest water conveyance system. The Aqueduct 

begins in the Sacramento-San Joaquin Delta at the 

Banks Pumping Plant and extends to Lake Perris 

south of Riverside in Southern California. SWP pro~ 

vides water to two-thirds of California's population, 

provides water for irrigating about 1 million acres of 

farmland, and is maintained and operated by DWR. 

SWP also maintains water quality in the Delta, con

. troIs F eatherRiver flood waters, provides recreation, 

and enhances fish and wildlife. 

Runoff from the Feather River is stored behind 

Oroville Dam in Butte County, whithcan ~old a 

maximum of 3.5 million acre~feet with 800,000 AF 

of reserve capacity reserved as flood control space. 

The water then flows down natural channels to the 

Sacramento-San Joaquin Delta where some water is 

pumped from Barker Slough thro\1gh the NBA to 

Napa and Solano counties. In the southern Delta, 

water.is pumped by the HarveyO. Banks Delta 

Pumping Plant into the 444-mile California Aque-
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duct. The South Bay Aqueduct begins just a few 

miles south of the Banks Pumping Plant and conveys 

water to Alameda.and Santa Clara counties. 

Watet in the California Aqueduct travels 63 

miles along the west side 'of the San J oaquin Valley 

to San Luis Reservoir, which is jointly owned by 

DWR and CVP. The reservoir can store a maximum 

of 2.04 MAF, of which 971,000 AF is federal and 

I.06 MAF is State. The Aqueduct then continues to 

flow southward from San Luis Reservoir to the 

southern San J oaquinV alley. The Coastal Branch 

Aqueduct, which stems from the California Aque

duct 10 miles south of the city of Ave~al, is currently 

being extended to carry water to San Luis Obispp. 

and Santa Barbara counties. 

Water in the California Aqueduct·then flows 

south to the foot of the Tehachapi Mountains where 

the A.D. Edmonston Pumping Plant raises the wa

ter 1,926 feet before pumping it through 10 miles of 

tunnels and siphons which traverse the Tehachapi 

Mountains. After crossing the Tehachapi Moun

tains, the Aqueduct divides into two branches. The 

West Branch Aqueduc,t stores water in Pyramid and 

Castaic reservoirs to serve Los Angeles and other· 

coastal cities. The East. Branch Aqueduct flows 

through the Antelope Valley, storing water in 

Silverwood Lake. Water flows from Silverwood Lake 

to Devil Canyon Afterbay, from which it is sent to 

San Bernardino and Riverside and other counties. 

Lake Perris is the terminal reservoir of the East 

Branch, 
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Survey Methods 
The watersheds for each study area contain a variety 

of potential sources of contamination. The cont::ami

-nant sources were identifi~d through the use of field 

surveys,- database se,arches, existing literature, and 

Interviews. Checklists (see AppendixH) of potential 

contamination sources were prepared according to 

. A WW A guidelines and forwarded to DHS during 

research and preparation of the 1996 Sanitary Su~ey 

Update ofSWP to obtain any avail~ble additional 

info~mation on contaminant sources. 

Envirdnmental Databases Searched 
Environmental databases were searched to iden

tify certain environmental concerns arising from ac

tivities. in the watersheds and adjacent~reas. 

Activities or practices that may contaminate .SWP 

water are ot most concern. A records search pro-
c 

duces listings of situations in the search area fro,n 

multiple sources related to the actual Ol'potential 

contaminant sources present .. ' 

Impacts to the watershed related to these facili

ties could be associated with an unauthorized release 

ofthe hazardous materials via spills during transpor

tation or leqe from storage facilities. Hazardous 

waste generators typically have waste transported 

offsite to a licensed. treatment or disposal facility, 
. . 

with limited treatment of their wastes performed 

onsite. 

Leaking underground storage tanks are the most 

common finding, as are relatively small industrial 

operations which generate andlor store small quan

tities of hazardous materials. Waste oils and related 

materials are commonly associated with service st;a-

.tions or similar industries which a:re located in the 

watersheds. 

U.S .. Environmental Protection Agency Lists 

Various USEP A databases contain information 

n!lated to hazardous substlUlces, situations or events 

related, to. the generation, transport, s;or;tge, and 

acciderits involVing listed ma:terials or events .. The 

. databases are briefly discussed, and the type of ma

teriallisted in eacJl. database is explained. 

National Priorities List (NFL) lists Ullcontrolled 

or abandoned hazardous waste sites identified for 

priority remedial'action under the Superfund Pro-
J ", 

gram. Due to the nature of the sites included ~n 

NPL, the potential for releases .into surface water 

-bodies and into ground~ater can be considered rela

tively high. - . 

_Comprehensive EnvirQnmental Response .. 

Compensation and Liability Information System. 

(CERCLIS) lists fa:ciliti~s evaluated for possible in-, 
, . 

elusion in the Superfund. program. CERCLIS 

records' indicate tha:t the facilities are ip various 

stages of investigation and cleanup. As of February 

1995;, CERCLIS sites designated "No\Furthe~ R.eoie

dial Action Planned (NFRAP)." These sites have 

been re,moved from CERCLIS listing and may be 

sites~here, following an initial ,investigation, np 

cont~ination was found, or contamination was ~e

moved quickly without the site being placed on the 

National Priority List NPL,or contamination was 

not serious enough to require Federal Superfund 

. action or NPL consideration. USEP A has removed 

. these NFRAP sites from CERCLIS to lift u~in-
"- \ ~ -

tended bat;Tiers to the redevelopment of tHese prop

erties. 
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. The Polychlorinated Biphenyls (PCB's) database 

is, main~aineq by the USEPA and tracks generators, 

transporters, cOlnmercial storage sites, brokers, and 

dispbsal operations qfPCB's in a,ccordapce with the 

. ToricSub~tance Cont;ol Act (TSCA),. 

" The USEPA Airs FaciliJ;ySystem (AFS) database i 

tracks point source~ of air pollution and monitors 

emissions; and .compliance data from.sources. 

The USEP A Facility Index System (FINDS) is' 

a database which lists facilities that have been as,: 

signed a USEP A identificat:ion nu'mber for tracking 
.< 

purposes. . 

Federal Insecticid~Fungic.ide and Rodenticide 

Control Act (FIFRA)lis.ts sites tpat handle materi

als which are regulated under this act. 

I{esource Conserva:tio~ and Recovery Act 

. (RCRA) lists facilities that treat, store, or dispose of 

hazardous waste, and alsqlists facilities that gener

ate hazardous waste. 

Emergency Response Notifi~ation'System 

1ERNS)' lists facilities .with iepoftedr,eleases of oil 

and ha:zardous substances .. 

'. - ' , 

CaUfornia state an,dRegiohal Lists . 

Ha:zardousWaste InformationSystem <HWIS), 

, A database ma:i~ta:i~eci by California Department of 

Toxic Substance Conirol; which keeps track ,of the 

movem.e~t and disposal of ha:zardous waste. 

The . Aimual Wark Plan (A WP) df the Hazard

ous SubstancesCl~anup Bond Expenditure p,lan .... 

(State Superfund) lists facilities designated for 

. reme~iation using USEP A? State; or responsible

party funds. 

Hazardous. Waste and Substance Site (Cortes~) 

lists fadlities w'ith known: 0; potential ha~ardous 

waste or substanc~. releases. 

Leaking Underground Storage Tank (lUSTI. 

lists underground storage tapks (USTs) with known 

releases. 

Solid Waste Assessment Test (SWAT) lists 

facilities'disposing of greater than 50,000 cubic .' 

yards of solid waste. 

Sblid Waste Information System (SWIS) lists 

. active ~nd inactive landfills and transfer stations. 
, , . " ," 

Toxic Pit Cleanup <J;PC) Act lists surface im-/ 

po~ndrnents,pits, l~goons, and ponds th~t have re

ceived ha:zarQo'Us wastes. 
/ ' . 

Underground Storage Tank (USDlists USTs 

registered with the State. between 1984 and 1987. 

Oilier Sources 
The California Department o£Conservation, ( 

Division of Mines and Geology, a!1d the U.S. Bureau 

of Mines were researched foracti've aniabandoned 

mine sites. The·Ca:liforrna Department of Conserva

tion, Divisioq of Oil, Gas, andGeothermalRe-
'. . 

sources, were used to locate acthre arid abandoned oil 

wells, gas ~ells, and oil field locations. 

County planning agencies were contacted for 

existing land use irifonnation and for new devel9P

ment in the planning stage. County Agricultural 

Commissioners were contacted fQr currentagricul

tural practices in the watershed. Other local, State, . . '. . / 

and federal agencies were ~ontacted'as required; in- . 

eluding county.h~althdepartments, planning agen-

. cies, the State Water Resources Control Board, the 

Regional Water Quality Control Boards, DHS, 

United States Forest Service, and the various c~mces-:; . 

sioilaires at the reservoirs. 

/ 



Watersheds 
Several important characteristics of each watershed 

(Figure 2-2) related to land use, population center . 

data, agriculture, grazing, hydrology, surface geology 

and 'hydrology,. soils, and vegetation are described. 

The watershed boundaries for each study area were 

defined using both7.5 and 15 minute United States 

Geological Survey topographical maps and nWR 

Hydrologic maps (DWR 1987). In addition, the area 

of each watershed was measun:d using these maps 

and a planimeter. 

Natur;tl or anthropogenic events that occur in 

the watersheds on a periodic and unpredictable ba

sis, such as earthquakes, fires, floods, landslides, and 

other emergencies or disasters, are documented 

where significantimpacts or threats to water quality 

are likely or are known to have occurred. Depending 

on their magnitude, such events are capable of caus

ing either the direct or in.direct release of contami

nants to source waters, or may produce effects or 

conditions. An example is increased turbidity, which 

maydegrade water quality. The adverse e f fee t s 

. associated with these events are generally episodic 

and transient in ?ature, and by necessity are ad

dressed on case by case basis as they occur through 

emergency response or other contingency plans, 

which may include notification of source water users 

of degraded conditions. Problems that tend to occur 

at the same location associated with the same event 

or events are best addressed through a more formal 

planning process leading to more permanent solu

tions. 

Recreational lise, and the various facilities that 

support these activities are the major potential con-
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tamination sources in several of the watersheds; by 

necessity they are often located in areas that are very 

close oreven on the water body. Potential sources of 

contamination from recreational use in the water

sheds include bacterial and other pathogen contami

nation of the water by sanitary waste water facilities 

problems or failures,or the improper use or nonuse 

of these facilities by visitors. Petroleum product 

spills (e.g., gasoline, diesel, or oil) associated with the 

use of powered watercraft and the facilities that 

launch, recover,refuel, service, and dock such Wilter

craft are also potential sources of contaminiltion. 

Other solid and liquid waste generated by recre

ational activities in the watershed can be a concern 

if they are noi: controlled and disposed of properly. 

Barker Slough 
The Barker Slough watershed (Figure 2-3) is lo

cated in the larger Sacramento River watershed and 

is approximately 30 square miles (19,513 acres) in area. 

The watershed is positioned at the southern edge of 

the Sacramento Valley having a Mediterranean cli-
. . 

mate ,and producing an averilge annual precipitation 

of 16 inches. Barker Slough is the source ofwatet for 

the North Bay Aqueduct (NBA). Water is pumped 

from die slough via the NBA pipeline and support

ing struCtures to many north San Francisco Bay area 

users. 

Land Use 

Two general types of agricultural land use were 

encountered in the Barker Slough watershed in sur

veys conducted during spring 1995, and consist of 

agricultural crop production and the grazing of both 
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cattle and sheep. The northwest portion of the wa

tershed produces significant amounts of several !lg~ 

riculturalcrops which include safflower,corn, alfalfa, 

tomatoes,and other field crops. 

Barker Slough follows a generally northwest to 

southeast course through the watershed, with graz

ing occurring predominately in the southern region 

where soils are less suitable for agricultural crop pro

duct:ion. This area is generally located south of Hay 

Road. The grazing season is heaviest between the 

months of November andJune, and normally ends in 

July when the cattle and sheep are moved to the 

coast. 

An estimatedI5,6IO acres of the watershed are 

grated by cattle and sheep. In 1994, 52,000 cattle and 

calves, and 50,000 sheep, were estimated within 

Solano County (Solano County Department of Ag

riculture 1994). Approximately 80 percent of the 

entire watershed is estimated to be used for grazing 

by cattle and sheep. 

Livestockhashad free access to the areas imme

diately surrounding the Barker Slough Pumping 

Plant in the past. Since the initial Sanitary Survey of 

SWP was conducted, a chain-link fence was installed 

by DWR during summer 1994. The fence com

pletely encloses the.Barker Slough Pumping Plant in 

order to keep livestock away from theNBA intake. 

However, beyond that DWR can not control land 

use in the area or the accessoflivestock to Barker 

Slough. 

Geology 
The watershed of Barker Slough is in the Great 

Yalley Province and is fairly uniform in surface geol-

ogy. In general, the Sa~ramento Valley is a trough 

partially filled with clay, silt, sand, and gravel depos

ited through millions of years of floodi:ng. Approxi~ 

mMely 80 percent pfthe watershed is comprised Of 

alluvium, lake, playa, and terrace deposits, which are 

both consolidated and semi-consolidated (Jennings 

1977). The rock types of the watershed can be catego

rized as mostly nonmarine sedimentary rocks. Near 

the coast are marine deposits which also contain 

some nonmarine sedimentary rocks, sucn as loosely 

consolidated sandstones, shales, and gravels. 

Although groundwater is found in all of the 

younger sediments, only the more permeable sand 

and gravel aquifers provide enough water to make 

the installation of wells feasible. Throughout the 

valley, these younger sediments overlie older marine 

sediments containing brackish or saline water. Ma

rine formations which would produce more miner

alized runoff are nearly absent. 

Soils 

Nearly 70 percent of the watershed is of the San 

Ysidoro-Antioch association, which is described as 

level to moderately sloping, moderately well-drained 

sandy loams and loams on terraces (USDA I977h). In 

the Campbell Ranch area of the watershed (approxi~ 

mately I.5 miles west of the Barker Slough Pumping 

Plant), the Solano-Pescadero soil association occurs, 

and isne~rly level with somewhat poorly drained 

loams to clays. These soils are found on both the 

terraces and in the basins of the watershed. 

In the extreme northwest region of the water

shed, the Caypay-Clear Lake soil association i.s 

found. This association is characterized by nearly 



level to gently sloping, moderately well-drained to 

poorly-d~ained,'si1ty clay laams to clays~ which are 

found both on the rims and Within the basins .. 

Vegeta~on 
, . , 

Where agricultural land uses are absent, the 

native veget~don has been classified as Valley Grass

limd,which inclUdes dense to s~mewhatopen bunch 

grass communities with forbes (Schoenherr 1992). ' 

Native perennial grasslands and ,vernal pools are ex

amples ~f natural habitats native to California found 

in the watershed, which can also be found in the 

Jepson Prairie Preserve in the southeastern portion 

of the watershed. TheJepson p,rairie Preserve is \ 
." ' 

owned by the Nature Conservancy and is part of the 

University of California reserye syste~. 

Vernal pools occur in: the southern, portion of ' 
, ~ 

the wate.rshed intheJepson Prairie Prese~e area, an 

area which contains the highest de,nsity of vernal 

pools in Solano County (Barbor& Major 1977). De

partment ofFish and Game has designated these 

vernal pool communities as significant; natural com

munities a?d monitors their status through the 

N atliral Heritage Program (SaWyer (k Keeler-Wolf 

1995)· 

Barker Slough - Potential Contami-
nants in the Watershed . 

The NBA Pumping Plant is situated on the 

, nortlishore of Barker Slough approximately 0.5 . 

miles east of State Highway 113. The i,nitial 1990 

Sanitary Survey determined that water qualitY at 

Barker Slough. could be affected by various possible 

contalninant sources located in the watershed ap,d in 
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the delta, including municipal andiridustrial waste 

discharges, urban runoff, agricultural, drainage, and 

possible mine drainage. These sources weredocu

'mented as being present in the watershed. 

,', Potential "Contamimints to the waters of the 

" NBA from: agricultUral crop production incill;de pes

ticides, nutrients, increases, of total organic carbon 

(fOC), and suspended solids. 

Grazing of both ~attle and sheep in the water

shed n;tay produce contaminants in the form of nu

trients, increased erosion of stream banks where 

, animals have direct access t<;' the water leading to 

increases in turbiditY, and possible intr~d.uction of 
,J " 

the pathogens Giardia lamblia and Cryptosporidium 

to the water supply. 

Environmental Database Records Search 

,For the BarkerSldugh watershed, environmen

tal database searches were conducted fQr the area de-
, , ' 

fined by Fry Road and Midway Road on the north; 

, Liberty, Island Road and the southern eXtension of 

the Solano County-Yolo County line on the east; 

Scandia ~oad, Creed Road, and Highway 12 on the 

south; and Goose Haven Road, :Walters Road, 

Peabody Road, and Robben Road on the west. , , 

The fipdings ofthe database search are found in 

Appendix G. Of the sites identified within the 

search area, Travis Air Foree Base accounts for 129 

of the 138 records found. Based on DWR hydrologi

cal maps (DWR 1987), TravisAFBdoes not appear 

to be in the surface watershed of Barker Slough. The 
/' 

, groundw;tter flow from the contaminated sites on 

the base was determined to be toward the south and 

Montezum:a Slough. Ninety-nine of the Travis Air 
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F orceBase records are for underground storage tank 

(UST) sites within the base boundary. The site is also 

listed on the National Priorities List. 

Other sites listed include two solid waste land~ 

fills (B&J Landfill and Aqua Clear Farms) and several 

additidnal~ UST sites. In addition, two permitted 

underground storage tanks are at the Campbell 

Ranch site, and one underground storage tank is at 

Cripps Ranch located on Hay Road. 

The database records also indicate that surface 

spills of predominantly jet fuel occur with some de

gree of frequency and have entered both waterways 

and storm drains. Other sites identified in the data

base search are generally limited to known genera

tors and storers cjf hazardous materials. 

Several sites, which include Travis AFB, the 

Naval Radio Transmitting Facility, and Robbins 

Myers, Inc., are listed in the CERCLIS database of 

potential Superfund sites. Most of the remaining 

sites are starers or generators of various hazardous 

materials. 

Easterly Waste Water Treatment Plant 

The Easterly Waste WTP for the city of 

Vacaville, the nearest treatment Plant to Barker 

Slough, discharges treated effluent to Alamo Creek. 

The Easterly Plant dry weather discharge is approxi

mately 6.2 million gallons p~r day of a secondary, 

disinfected, and dechlorinated effluent. This effluent 

is discharged to Alamo Creek, which then drains into 

Cache Slough. This effluent discharge is approxi

mately 15 river miles from the Barker Slough intake 

for the NBA. 

Approximately one-third of the sludge produced 

at the Easterly Plant is applied to adja<:ent agricultural 

land as a soil amendment. This agricultural land is lo

cated in the Alamo Creek watershed. The remaining 

sludge is disposed of at the B & ] landfill. 

Adye test was performed on the Easterly Plant 

discharge by Montgomery Consulting (Montgomery 

Consulting Engineers 1992). The results indicated 

that measured dye concentrations were less than the 

method detection limit of o.lppb at the North Bay 

Pumping Plant on Barker Slough. The study con

cluded that these were essentially background con

centrations, and that the dye did not reach the NBA 

intake at Barker Slough during any of the test periods. 

Other 

Solano County Environmental Health Depart

ment files on septic systems date back to 1975, with 

permit requirements for septic systems starting in 

1976. Residential septic system~ exist on.Cook Lane, 

Salem Road, Rio-Dixon Road (Highway 113), Hasting 

Island Road, and in several rural homes on Cook 

Lane; Tht; systems on CookLane are closest to Barker 

Slough and the NBA. 

Argyll Park is also located on Cook Lane 

(Campbell Ranch Site) and uses chemkal toilets for 

sanitary waste disposal. Solano County Environmen

tal Health Services has reported no septic systems fail

ures in the watershed (personal communication, 

September 1995, Melissa Saint John, Solano County 

Environmental Management). 

Sediment was removed from the Napa Te'rminal 

Tank during October 1994, and from the Travis Surge 

Tank during February 1995. The sediment was re

moved from both tanks in response to a 1993 joint 



Summary Of Existing and Potential Contaminac 

tion Sources for Barker Slough . 

• Recreational use in watershed 

• Highway/road rll:noff 

• Leaking underground storage tanks 

• Hazardous material spills 

• V'Vt1stewater treatment rystem spillsljailures 

, Livestock grazing 

• Landfill runoff 

• Agricultural runoff to source waters 

DWR, DHS, and water treatment representatives 

inspectIon of the NBA. Two to six feet of sediment 

was found in the Travis Surge Tank. The sediments 

were assessed; and elevated levels of contaminant's 

were not found. All sedimentiemoval and remedial 

activities associated with the joint inspection have 
" 

been completed. Cleaning of the Travis Surge Tank 

and the N apa Term~nal Facility has not been needed 

previously, and has not been a routine activity. If 
necessary, a routine maintenance program will be 

developed. 

Table 2-1 
Existing and Proposed Uses at Argyll Park (Camp
bell Ranch) 

EXISTING / PROPOSED USE 

Motocross Track 
Smooth TT Track 
Go-Kart Track 
Go-Kart TrackExpansion 
Mini-bike Track 
Models 
Parking(plus event parking) 
RV Event Camping 
Concessions 
Picnicking 
Seating 

Bird Dog Trails 
Cattle/Sheep Grazing 
Two Residences 
Paintball Recreation Games 

Argyll Park 

EXISTING 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Some 
Yes 
Portion 
Yes 

Yes 
Yes 
Yes 
No 

PROPOSED 
IN 
CAMPj3ELL 
RANCH EIR 

Yes 
No 
No 
No 
No 
No 
Portion 
No 
Yes 
No 
Assessory 
Uses 
No 
No 
Yes 
No 

The Argyll Park motocross race track facility is 
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I.) miles to the west of the NBA pump house on. 

Cook Lane. Currently this site is proposing an expan

sion of recreational activities under the project name 

GainpbellRanch (Table 2-1). Any of these activities 

could possibly iffipactsurface water quality in Barker 

Slough. 

The planned construction activities at the site 

are subject tothe provisions of the National Pollut

ant Discharge Elimination System (NPDES) permit 

process, which controls waste dis.charges to waters 

under the Clean Water Act (CW A). The site is also 

required to prepare a Storm Water Pollution Preven~ 

tion Pla:n (SWPPP).· The SWPPP would establish 

both physical and management controls of storm 

water runoff for construction at the site, and for af

ter construction when the recreational site is in op

eration. Erosion at the site during construction 

would be controlled through practices outlined in a 

grading permit required by Solano County. 

InJuly 1994, a formal response was prepared and 

submitted by DWR to the Solano County Depart

ment of Environmental Management on the 

Campbell Ranch project Environmental Imp:;tct 

Report (Letter from Keith Barrett, Chief, Division 

of Operations and Maintenance, 1994). The bWR 

response focused on the contribution of pollutants 

from the project to Barker Slough, and the ability for 

runoff to be controlled when the site is operational. 

DWR was not satisfied that runoff safeguards 

would be extended on a "permanent operational 

basis" at the site. DWR was concerned about inad

equate capacity of waste water facilities at the site 

whereas many aS2,soo visitors were expected, as 

well as Jor inadequate contingency plans for un-
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c tre~ted water eriteringBatker Sl6ugh. 

Tqe draft EIR wasa1so.fo~~,dto contain-no spe

, ~ific w&rkable pllin for either the, ·construction of a 

·permanent Waste water colkctionand treatn;tent 
i' -' ". 

system, or spill coritainment measures as required by , 
. ~ , " ' I 

the Solano Co:unty Environmental Health Division; , 
, . , '~ , 

. This EIR is scheduled for·review by Solano County 

in early 1996, and DwR intellds to closely follqwthe 

process. c 

Lake DelValle 
,'i ' 

Lake Del Valle and Del Valle Dam (Figure 2-4). 

, are located in Arroyo' Valle just south of Livermore 
, > - I . " ' 

Va!Jey, approximately II miles from Live.rmore, 

which has a pbpulation of 62,800 as of 1~95 (Califor

nia Dep¥tmerit of Firiance 1995). Lake Del Va11e was 

-created in 1968 asa SWP facility to provide recre-' 

ation, fish and wildlife enhancement, flood control " 

) ·fol: Alameda Cre~k, and regulatory storage for the 

South.Bay Aqueduct. Gike Del Valle recreational 

facilitie~ are operated by the East Bay Regional Park 

District, and off~r campiiig, picnicking, horseback 

riding, swimming, hiking, wiqd surfing, boating, and 

fishing. 'fatal visitor u~e between.April 1990 and 

i\.Pril1995 was 2,436,591 (California Depahment of 

Parks and Recreation 1995) ..• 

Arroyo Del Valle C~eek flows from October ,,' 

through J1.dy ~ normal rainfall y~ars. W at~r is usn

ally~eleased into the South Bay Aqueduct fromSep~ 

tentber-through November 'to prepare for the winter 

runOff, Inthe initialSanitaiYSirrvey, it was estimated 

that the creek had deposited some 20,00o.cubic 
, ,- ,'" '. -

yards of silt in the lake since the dam was built,. Sey-

,etal min~r creeks are around the lake (!raining small, 

almost, t~tally"undeveloped, watersheds that .ulti- I 

m~tely drain into Lake Del Valle. 

, Mostofthe precipitation occurs betWeen th~ , 

months of October and May. Since most of the 

moisture .occurs in,the ;inter,.surface water flow is 

s~~onal and i;most1ynone~stent d~ring the mY' 
~eason of June through September~ This areaof the 

county is prone to high~r summer temperatures and 

m.oderately low winter temperatures typl~al of a 

Mediterranean climate. According to data coUected 

at Livermore,the lowest temperatures can fall, well· 

below freezin~ he tween Decemb~r and .March 

(USDA 1966),with,the highest te,mperatures ap

proaching rOQ 0 F between May and October. 

The surf~ce hydrology of the watershe.d is typi

cal of the central coast of Oilifornia, wh~re the ar

royos, creek.~ and stre~m:s of the watershed are ' 

iilfluencedby,the climate of the region .. lngeneral, 

the. watershed has amild climate, but is m~m~v~able '. 
. . ' 

than western portions of Alameda County due to the' 
. \ . . 

neighboring mountains and its distance. from 'the San 

Franci~co Bay. 

Land Use 

Land use iri the 130 square mile (83,165 acres)wa'" 
" . ',', I 

~ershed is limited to recreation associated. with lake 

Del Vaile and cattle ,grazing in' the Arroyo Vaile 

drainage. The N-3 Cattle Comp;my is located in'the 

ArroyoValled!ai~3.ge. SeveralhUIl(:lt:ed ~attle graze 

on this privately-owned land year wund, with graz-

e' ing heavier in the winter compared wid~ the stunrUer. 

This ran~h also has vario~s cattle pens. DWR mon'i

. toring data for the,Arroyo VatIe drainage is discussed 

, in Chapter 4 of this report. 
, ' \ -
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The Patterson Ranch is located in the northwest 

part of the watershed,· and is also a cattle operation. 

Reasonably accurate estimates of the number of 

cattle prese~t in the watershed are difficult to deter

mine since private land is involved. 

The East Bay Regional Parks District allows 

grazing on the park land adjacent to the reservoir as 

a cost-effective fire suppression measure. 

Geology 

The watershed of Lake Del·Valle encompasses 

several rock types in both the Great Valley Province 

and the California Central Coast Range. Lake Del 

Valle is within a well-defined topographic feature 

known as the Diablo Range, which extet;tds south

east 130 miles from the Carquinez Strait at Benicia, 

and along the west side of the SanJoaquin Valley al

most to Coaliflga(Norris and Webb 1990). 

On the northern shore of the lake (Arroyo 

Mocho Area), the surface geology is comprised of 

terrace deposits from various sources of the Great 

Valley Syncline which are both consolidated and 

semi-consolidated. This rock type could be catego

rized as mostly non-marine sedimentary rock, but it 

may also include marine deposits. The watershed 

also contains non-:marine sedimentary rocks includ

ing loosely consolidated sandstones, shales, and grav

els. Marine sediments and metasedimentary rocks 

are found on the southeastern shore, and .consist of 

sandstone, shale, and conglomerates. 

The geology in the Arroyo ValIe drainage is simi

lar to that found in the reservoir area. South along 

the Arroyo Valle drainage, plutonic rock is encoun

tered consisting of mostly serpentine, but can in-

elude peridotite, gabbro, and diabase. A melange of 

fragmented sheared Franciscan Complex rocks may 

also be preseilt. The nearest active earthquake faults 

to the lake include the Las Positas Fault,4 miles 

north; the Greenville Fault, 6 miles east; the 

Calavares Fault, 8 miles west; the Vallecitos Fault, 

5 miles west; the Hayward Fault, 20 miles west; and 

the San Andres Fault, 55 miles west (Jennings 1977). 

Soils 

Soils in the Del Valle watershed are primarily of 

the Millsholm-Los Gatos-Los Osos and Vallecitos

Parrish associations (USDA 1966). The soil sur

rounding the lake is characterized by brownish soils 

within moderately hard sedimentary rocks. These 

soil types are associated with moderately sloping to 

very steep terrain. The Arroyo Valle drainage soils 

are characterized by moderately sloping to very 

steep, brownish and reddish-brown soils on 

metasedimentary and basic igneous rocks. 

Vegetation 

The vegetation of the watershed is· dominated 

by foothill woodlands and grasses (Schoenherr 1992). 

Tree species that occur in the watershed are blue 

oaks (Quercus douglasii),interiorlive oaks (Quercus 

wislizenii), and valley oaks (Quercus lobata). Digger 

pines (Pinus sabiniana) are found on slopes in the 

watershed. Cottonwoods (Populus fremontii) and 

Sycamores (Platanus racemosa) are found along por

tions of Arroyo Valle drainage. Native needle grass 

(StipalNasella sp.) and speargrass (StipalNasella sp.) 

occupy open areas between trees (Schoenherr 1992). 



Summary of Existing and Potential Contamina
tion Sources for Lake Del Valle 

• Recreational use in watershed 

• Highway/road rnnoff 

• Leaking underground storage tanks 

• VVtIstewater treatment system spillsljailures 

• Hazardous material spills 

• Livestock grazing 

Lake Del Valle - Potential Contami
nants in the Watershed 
Environmental Database Records Search 

The search of the environmental databases was 

conducted for the area within a one-mile radius of 

the reservoir and within a one-half mile radius of Ar

royo Del Valle. The search area was continued five 

miles upstream in Arroyo Valle Creek drainage. 

The findings of the database search are summa

rized in Appendix G. The search did identify several 

sites based on information included in the regulatory 

agency database files that could not be precisely lo

cated in the search area. Most of these sites are iden

tified based on known sites that either generate or 

store hazardous materials. One leaking underground 

petroleum hydrocarbon (fuel) storage tank is located 

at Del Valle Regional Park. This tank was removed 

along with two others which were not leaking. Re

moval occurred in October 1992. The tanks were 

located in the maintenance yard area east of Del 

Valle Road. The San Francisco Regional Water 

Quality Control Board was contacted to determine 

if contamination entered the lake. Contamination 

had not reached the lake and only minor soil removal 

was required. The Regional Board has not required 

any further action by East Bay Regional Parks at the 

maintenance yard. The tanks were replaced with 

above-ground storage tanks. 

Other 

The recreational facilities at the lake are man

aged by the East Bay Regional Park District. During 

the site visit in 1995, the sanitary waste handling fa

cilities appeared to be adequately maintained. The 
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waste water collection and treatment system consists 

of lift stations to collect waste water from various 

points around the lake, with oxidation ponds used 

for waste disposaL No failures were reported since 

the initial Sanitary Survey of SWP according to the 

San Francisco Regional Water Quality Control 

Board. Portable chemical toilets are used at various 

points around the lake to supplement permanent fa

cilities.The entire system is inspected and main

tained at regular intervals. An abandoned solid waste 

landfill and a former u.S. Veterans Administration 

medical center site were identified in the database 

search, but these sites are not in the watershed. The 

watershed area has not changed significantly since 

the initial Sanitary Survey was conducted,when the. 

major facilities at the lake were identified. The po

tential contaminant sources remain the same. Agri

cultural crop production, cattle grazing, body 

contact recreation, and the potential for spills related 

to the sanitary waste handling facilities remain as the 

major sources of contaminants in the watershed. 

The city of Benicia has submitted comments 

(Appendix 1) concerning the findings of both the 

initial 1990 Sanitary Survey and the 1996 Sanitary 

Survey Update with regard to the quality of the NBA 

source waters. A number of these findings have been 

incorporated as recommendations in this report. It 

is anticipated that the recommendations in this re

port will be addressed by a Sanitary Survey Review 

and Action Plan Committee in much the same man

ner as the recommendations resulting from the 1990 

Sanitary Survey were addressed by the original Sani

tary Survey Action Committee, and can be consid

ered as work in progress. 
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San Luis Reservoir Complex 
The San Luis Reservoir and Dam (Figure 2-5) are 

located on San hlis Creek in the foothills of the west 

side of the San] oaquin Valley in Merced County, Ii 

miles west of the city of Los Banos (population 

198°0, California Department of Finance 1995). The 

climate of the study area is similar to the Del Valle 

Lake watershed. San Luis Reservoir is part of the San 

Luis] oint -Use Facilities which serve SWP and fed

eral Central Valley Project. The San Luis]oint~Use 

F<lrcilitieswere completed in 1967 and provide stor

age for water diverted from the Sacramento-San 

Joaquin Delta for later delivery to the San]oaquin 

Valley, Santa Clara Valley, and Southern California. 

Land Use 

Sari Luis Reservoir State Recreation Area is op

erated by the California Department of Parks· and 

Recreation (DPR). Extensive recreational develop

ments and three wildlife areas are around the Reser

voir. O'Neill Forebay offers camping, picnicking, 

boating (sail and power), water-skiing, wind surfing, 

fishing, swimming, hiking, bicycling, and waterfowl 

hunting. San Luis Reservoir arid O'Neill Forebay 

averaged 512.391 visitors between 1967 and 1995 

(DPR 1995). The recreational areas appeared tobe in 

. good condition aJ}d well maintained at the time of 

the site visit in May 1995. 

The watershed of O'Neill F orebay is undevel

oped except for the recreational facilities. A few 

cattle graze on the hills surrounding the lake, which 

are privately owned. While the initial Sanitary Sur

vey noted the presence of approximately 1,000 head 

of sheep using the watershed of O'Neill F orebay for 
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grazing, no sheep were present during the site visit 

in May 1995. Grazing, however, still occurs in the 

watershed of the San Luis Reservoir. 

Geology 

The watershed of the San Luis Reservoir Com

plex, located within the Diablo Range, encompasses 

141 square miles (9°,458 acres) with several rock 

types. This range yxtend's southeast 130 miles almost 

to Coalinga, $ld from the Carquinez Strait at Benicia 

along the west side of the San] oaq1fin Valley (Norris 

and Webb 1990). 

The northwestern portion of the lake iscom

prised of a melange of sheared fragmented 

Franciscan Complex ro<;ks (Jennings and others 

. 1977). The dam area and the O'Neill Forebay area 

east of the Reservoir are primarily non-marine sedi

mentary rock, and include loosely consolidated 

sandstones, shales, and gravels. Asmall portion of the 

northern shore of the O'Neill Forebay contains ter~ 

raCe deposits from various. sources from the Great 

Valley Syncline. These deposits are both consoli~ 

dated and semi-consolidated, and may becatego

rized as mostly no~-marinesedimentary rock, 

possibly including some marine deposits. 

The surface geology of the watershed for there

mainder of the reservoir complex is very similar to 

that of Lake Del Valle, with the exception of a small 

pluton encouritered along the Ortigalita Fault north 

of the lake. This plutonic rock is mostly serpentine 

but may include peridotite, gabbro, and diabase. Ad

ditionally, a melange of sheared fragmented 

Franciscan Complex rocks also occurs in the region. 

Some volcanic rocks occur on both th~ west and 
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sDuth shores DUhe ReservDir, which include flDWS 

andminDr pyrDclasticdepDsits (Jennings and Dthers 

1977)· 

Soils 

Five general soil types are in the watershed Df 

t4e San Luis Reservoir CDmplex, .and include the 

,Damlu,is-BapDs-LDS BanDS, O'Neil-ApDllD, 

Franciscan-QuintD-RDCk OutcrDp, Millsholm

Fifeld~Honaker, and Peckhem-Ararat-Laveaga 

(USDA 1990). Well-drained clayl~am sDils are 10'-, 

cated Dti slop~s and flat areas. Soils fDund in fDDthill 

areas are mDderatelydeep silt and clay lDams with 

mDderately high Drganic matter. 

In the mDuntainDus. areas Df the CDast Range 

are found well-drained sandy clay lDams and sandy 
\ 

lDams IDeated Dn steep slDpes. AlsO' IDeated in mDun-

tainDuS areas Df the western pDrtion Df the watershed 

are V~iDUS types DflDam DnmDderately steep to'. very 

steep mDuntainous slDpes. The sDils fDund in the 

westernpDrtiDn Dfihe watershed in gen'tly slDpingtD 

very steep mDuntainDus areas are well-drained 

cDbbly, bDu1dery lDams. 

The surface hydrDlDgy Df the watershed is typi

cal Df the centralcDast Df CalifDrnia, where ,the ar

rDYDs, creeks, and streams Dfthe watershed are 

influenced by the climate Df the region. 

Vegetatioh 

T1!e vegetatiDn of the watershed is primarily 

Valley Grassl~nds, with Valley Oak W DDdlands. in 

drainage areas. Native grassland species in the water

shed have' ~mDst 'been tDtally eliminated in areas 

that have been intensely grazed. Needle grass (Stipal 

Nasellasp;) and spearegrass(StipalNasella sp.) ~e the 

dominant native grasses (SchDenherr 1992). 

Oak WDDdlands dDminate fDDthill slDpes with 

blue oaks, (Quercus douglasii), interiDr live 

Daks(Quercus wislizenii) , and valley Dak (Quercus 

, lobata) present. CDttDnwDDd-sycamDre riparian 

communities are fDund in seasDnally wet drainage 

areas. Stands Df CalifDrnia sycamDres(Platanu$ . 

racemosa), Dccur in the PDrtuguese Bay dfainage 

(SchDenherr 1992).' 

San Luis Reservoir Complex- Poten:
tial Contaminants in the Watershed 
Environmental D~tabase Records Search 

The recDrdssearch Df the environmental dllta

bases was cDnducted fDr the area within a tWD-mile 

radius Df the reservDir and fDrebay (Appendix G). 

Sites identified within the search area cDnsist pre- ' 

dDminantly Df undergrDund stDrage tank (US'!) sites. 

HDwever, twO' RCRAgeneratDrs and an emergency 

re~pDnsesite were alsO' identified. One leaking un

derground stDrage tank was IDeated at the DWR 

mDbileequipment ~Jlilding and the Dther was ID

eated at the bDatramp fDr O'Neill FDrebay. The tank 

at the mobile equipment building was a 200-gallDn 

waste Dil tank and was remDved in 1987. The tank at ' 

the hDat ramp was a 500-gallDIl gasDline tank and was 

remDved in 1989. BDth tanks had minDr leaks, but 

cDntaminatiDn did nDte.nter the reservDir or fDrebay. 

The search alsO' identi.fied several sites that 

cDuld nDt be precisely IDeated in the search area 

based Dn infDrmatiDn included in the regulatDry 

agency database ftles. These sites are generally linked 

to knDwn small-scale hazardDus substance generatDrs 



Summary of EXisting and Potential Contamina
tion Sources for the San Luis Reservoir Complex 

• Recreational use in watershed 

• Highway/road runoff 

• Leaking underground storage tanks 

• Hazardous material spills 

• VVt7ste· WTP spillsljailures 

• Livestock grazing 

and storage facilities, which often include fuel service 

stations, small industries, and other similar activities. 

Two solid waste landfills are identified adjacent to 

the search area: the Billy Wright Disposal Site and 

the city of 1. os Banos Disposal Site. However, both 

of these sites are located outside of the watershed 

boundary (DWR I989). Licensed solid waste landfills 

are required to maintain surface water runoff con

trols and typically to maintain some form ofleachate 

collection systems. Landfills are also required to 

undergo an assessment to ascertain the potential for, 

and magnitude of, groundwater contamination as a . 

result of the landfill activity. 

Other 

In addition to the potential contaminant 

sources identified through the environmental data

base searches and site visit, the initial Sanitary Sur

vey identified roadside drainage of oil, metals, and 

grease, as well as hazardous materials accidents from 

Highway I52, as the major potential sources of con

tamination to O'Neill Forebay and San Luis Reser

voir. 

Coastal Branch 
The Coastal Branch Aqueduct (Figure 2-6) is lo

cated in the Kettleman Hills area of western Kings 

County in a rural farm/range setting. It is approxi

mately 9 miles south of Highway 4I, and I5miles 

south of the city of Avenal, which had a I995 popu

lation of I2,100 (California Department of Finance 

I995). Currently no domestic water turnouts are 

along this portion of the Coastal Aqueduct. How

ever, SWP is being extended to the central coast 
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from the end of the existing open canal at Check 5 

into Santa Barbara County. The Aqueduct extension 

will be an enclosed pipeline. 

The climate of Kings County is a drier variation 

of the Mediterranean climate of theSanJoaquin Val

ley. Less precipitation occurs in this portion of the 

valley, and an average of 8.5 inches annually occurs in 

Hanford, 30 miles northeast of the study area· 

(USDA I977). 

Land Use 

Year-round cattle grazing occurs in the water

shed area on an open-range, non-irrigated pasture. 

During the field survey, sheep were observed on both 

sides of the Aqueduct. 

Oil wells, gas wells, and petroleum pipelines are 

located in the watershed. Various agricultural crops 

are grown on both sides df the Aqueduct. 

Geology 

The Coastal Branch area is predominately non

marine sedimentary rocks. The geology of the water

shed from the eastern portion to the southwestern 

portion where it intersects the California Aqueduct 

consists of mostly non-marine sedimentary rocks of 

various composition. At the eastern side of the wa

tershed are hon-marine sedimentary rocks consisting 

of unconsolidated and semi-consolidated alluvium, 

lake, playa, and terrace deposits. The Kettleman 

Hills are just west of the Aqueduct, and are made up 

of mostly moderately consolidated sandstone, shale, 

siltstone, conglomerate, and breccia, with fault trac

ings throughout (Jennings and others I977). 

The base of the Kettleman Hills contains loosely 
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Summary of Existing and Potential Contamina
tion Sources for the Coastal Branch 

- Highway/Road runoff 

-Hazardous material spills 

- Livestock grazing 

- Agricultural runoff 

consolidated sandstone, shale, and gravel deposits. 

On the west side of the Kettleman Hills, the water

shed crosses a synclinal fold that is concealed by the 

alluvium of sedimentary rocks at the 500 foot eleva

tion. Highway 33 intersects the watershed approxi

mately 2 miles west of the folds in a formation 

known as Devil's Den. 

About 2 miles southwest of De viI's Den, the wa

tershed reaches an area of moderately consolidated 

marine sandstone, shale, siltstone, conglomerate, and 

breccia. The 'watershed terminates in a region of 

mostly well-consolidated marine shale, sandstone, 

conglomerate, and minor limestone formations. The 

San Andres Fault is the closest major active fault and 

is located 10 miles to the southwest .(Jennings and 

others 1977). 

Soils 

The two general soil types found in the study 

area are Lehent silty clayand Panoche clay loam 

(USDA 1977). Lehent silty clay soils are well-drained 

saline-alkali soils on basin rims. These soils are 

formed in alluvium derived dominantly from igneous 

and sedimentary rock. Panoche clay loam is a very 

deep well-drained soil on alluvial fans, and is formed 

in alluvium derived primarily from sedimentary rock. 

Vegetation 

Native vegetation of the study area has been 

classified as Valley Grassland, which includes dense 

to somewhat open bunch grass and valley saltbush 

scrub communities. Needle grass (Stipa/Nasella sp.) 

and speargrass (Stipa/Nasella sp.) are the dominant 

native grasses(Schoenherr 1992). 
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Coastal Branch - Potential Contami
nants in theW atershed 
Environmental Database Records Search 

The search of environmental databases was con

ducted for the area within a three~mileradius of the 

open channel portion of the Coastal Branch Aque

duct between the California Aqueduct on the north 

and the small reservoir (Berrenda Mesa) near Kecks 

Road on the south. The findings of the database 

search are presented in Appendix G. 

Several small generators of hazardous materials 

are in areas adjacent to the Aqueduct. Several spills 

were reported to have occurred on Highway 33 and 

on Barker Road. Other spilled materials in the wa

tershedappear to be related to oil and gas operations 

in the area. The Coastal Branch was not impacted by 

any of these spills. 

Other 

Damaged aqueduct lining panels were at mile 

marker I.75,and a groundwater pump-in point was 

noted at mile marker 4.22. At mile marker 5.65, sand 

bags were stacked at the top of the concrete channel 

to control storm water runoff. 

The access roads along both sides of the Aque

duct are drained through pipes into the Aqueduct at 

regular intervals. Both the access roads and the 

drains are designed to direct only water from the 

access roads into the Aqueduct, with storm water 

flows from the surrounding area directed either over 

or under the Aqueduct. At mile markers 7.26 and 

7.13, access road drains appeared to have the poten

tial of also directing runoff from the surrounding 

hillsides into the Aqueduct. Most of the project is 



designed hot ,to accept stor~ water or flood water 

except for the San· Luis reach of the California Aq

ueduct .. 

At the junction of the main Aq~educt and the 

. Cdastal Branch is a station where coppeE sulfate is 
" , ' -, ~ 

added t<;l the Coastal Bratl(:h for control of algae: 
I ' " ,)r, I _ 

Under normal'conditions, sufficient copper sulfate 

is added to"obt:Un a~concentratiort of approxirriately' 

I part ,per million in the Aqueduct. pue to the tur-
' __ , ,oJ 

bidity in the Aqueduct·resulting from the March 

1995 storms, th~ copper sulfate application schedule 

was reduced during spring and early summer 1995. 

The field survey found ,both pesticide and ve

hicle maintenilrtce waste at the l~cati()n of the Devil's ' 

'iDentemporary agricult~~al~a:te~ ~akeout· point 

(rilile marker 10.50). Lea~acid v~hicle batteries; oil 

filters, spilled oil,' a stora~~ tan.k; and a partially full' 

container -of pesticides, (br:ind name is Goal; active 

'ingredient is oxyfluorfen)was present. The small 
. . . -

lJ.mounts of materials preseneappear to pose little or . 

no threattoSWP water quality. The take-out pipe 
'. ' / ' , " 

had a metering device"but no device controlling flow 

, back into the Aqueduct was apparent.The opening 

,of the pipe was approXimatelr I~ inches above the 

~ound, wpich should Ilrevent gi"o~nd materials ,from 

entering both the pipe and tJie Aquedud. Acap on 

. the end of this pipe would proYide greater assuranCe 

that these materi31~ would not ie~ch the Aqueduct i' 

'whenit is not being used to ,deliver water. 

Pyramid Lake 
, Pyramid Lake and dam (Figure 2~7)are within 

,the Angeles ~d Los Padres National Forests located 

, on Piru Creek, about 14 miles north 9f the city of 

Castaic. Pyi-amid facilities were" c~rilpletedin 1973 

and provide regulatory storage for the Castaic Power 
,--' ~ " 

Plant, normal regulatory storage foi water deliveries 

fromSWP'sWest Branch, emergencystoragein the 

event of a shut-down ofSWP to the, north, recre~ 
, ' 

ational opportunitie.$, and incidental flood pr~te~- ' 

don. The east/west dimension of the watershed is 

approximately 24 miles in length, which yields an 

apprOximate area of 250 square miles. 

Land Use 

The watershed areas nearest 'the reservoir are 

useq primarily f~r re.creatiorial purposes associated 

with both the lak~ and the Hungry Valley State Ve

hiCul¥ Recreation area. 

, Pyramid Lake facilities are operated by the U.S. , 

Forest Service and offer camping, picnicking, boating, 

water-skiing, fishing, and swimming. Total visitor use 

between 1990 and 1994 was I,183',216. Grazing occurs 

in the watershed on a seasonal and non-irrigated'ba

sis from mid-May to mid-October. Grazing in the 

PiruAnotmen~ involves 47S80 acres, but only 16,187 

acres lU"e actuallygntzedby approximately 250 cattle 
. r '. 

<.personal communication, Lisa Kruger, USFS, 1995).' 
i -, . 

Geology 

The watershed of Pyramid Lake is located., in :t 
matrix of rocks of several origins in a geologically ac':' 

tive area consisting of many' faults lU"l~. folds. The li

thology of the Pyramid Like,watershed is nearly 

equally distributed over sever,al rock types which in

clude marine. sedimentary rocks, non,.matirie sedi

mentary r~cks, and plutonic rockS o'f the Sierra 
'. - ~. 

Nevada Batholith. San Guillermo Mountain is 10-' 

. ,/ 
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cated appr~xlm.ately 3 miles fr()m the western perim

eterof the watershed and is bounded by all three 

rock types lllen,tioned above, but is found in a region 

of sandstone, shale, conglomerate, breccia, and an

cient.1ake deposits (Jennings 1977). 

The northern portion of the watershed also con

tains smaIl areas of non-marine sedimentary rocks 

and volcanic 'flow rocks (minor pyroclastic depo~its). 

The watershed is in a region With well-defined fault 

traces and thrust faults located both within and 

around it. 

The perimeter of the watershed is bounded by 

3 major faults, which include the Pine Mountain 
, , 

'Fault on the ' south, the Big Pine Fault on the north-

west, and the San Andreas Fault on the north. Many 

smaller faults are within the perimeter typically lo

cated at rock type boundaries whl':re, folds occur 

withiu the same rock type. , 

The Coast Range, which contains Mount Finos, 

enters the watershed, to ~he northwesf Several 

mountain ranges converge ~th Mount Pinos in the 

northwestern area which is part of the Franciscan 

Complex. The San Gabriel Mountains boarder the 

watershed to the east and the Santa Y nez mountains 

toth~ south and west (Jennings 1977). 

Soils 

Soils in the·watershed consist primarily ofse&

, ments from the parent ,rock of the surrounding area. 

, USDA has not conducted soil surveys of the area. 

Soil~inthe Lockwood Valley area support grasses for 

cattle grazing, along with some pasture crops (e;g. 

. alfalfa)which are groWl). on a small, scale. 

Vegetati0':l 

In general; the scrub,vegetation encompassing 

! the lake is known as Chaparral, with variations oc

curring in the type of Chaparral foutid in the water

shed. Changes in vegetation occur in the lower and 

upper riparian areas of the larger creeks, such as 

PiruCreek. California sagebrush (Artemisia 

californica) andYdlow Pine forest are found in the 

Lockwood Valley area (Schoenherr 1992). 

Lockwood Creek flow is supported by runoff of 

, seasonal ra,insand snow from the south slope of 

Mount Pinos and the east slope ,of Mount San 

Guillermo. Seyeral ephemeral creeks converge to 

form Lockwood Creek in the Lockwood Valley, in

cluding Seymour Creek, Amargosa Creek, Middle ' 

Fork, South Fork, and San Guillermo Creek.Vegeta

tion in this area of the watershed is mostly sag~brush 

scrub and yellow pine forest on mountain slopes. 

Pini 'Creek is the largest creek ep.tering the lake, 

, and flows generally from west to east. The major 

tributaries of this creek are Lockwood, Mutau, 

Frazier, and Snowy creeks; PiruCreek flow is sea

sonal, in conjunction with winter precipitation. Ex

treme How in the creek was observed on May 23, 

1995, when the creek was approximately 3 feet above 

its normal flood plain. At the time of the site visit iti 

May 1995, the creek flow was observed to be turbid 

with sediments. Areas around Hardluck Camp

'ground (pim Creek) exhibited signs of heavy erosion,' 

such as deep cut ban1cs. 

Hungry Valley State Vehicular Recreation Area 

(SVRA) ~ccUpies 19,000 acres of the watershed, and 

lis used by off-road vehicles year-round. Hungry Val

ley is directly north of Pyramid Lake. Lower Hungry 



Summary of Existing and Potential Contamina
tion Sources for Pyramid Lake 

• Recreational use in watershed 

-Highway/Road runoff 

- Leaking undergJound storage tanks 

- Hazardous material spills 

- Livestock gJazing 

Valley drainsinto Canada de Los Alamos when sup

plied by enough precipitation, which then flows into 

Gorman Creek. Gorman Creek flows annually from 

the city of Gorman, following Interstate 5 south to 

. Pyramid Lake. This flow is mostly underground and 

not noticeable in the dry season. Approximately half 

of the SVRA is drained by the Canada de Los 

Alamos drainage system. An unnamed creek; south 

and east of Gorman Creek, enters the lake via a drain 

under Interstate 5. The Apple Canyon creek is sea

sonal in flow. All of these creeks entering the lake 

have the potential to introduce sediments .. 

Pyramid Lake- Potential Contami
nants in the Watershed 
Environmental Database Records Search 

The database search for Pyramid Lake and other 

adjaeent areas included sites within an area approxi

mately 1.5 miles wide beginning at Schmidt Ranch 

and extending to Gorman Creek. Sites within an area 

approximately Imile wide from the reservoir on ei

ther side of Interstate 5 to the junction of Highway 

138 were also included, as wert; sites within an area 

approximately I mile wide and extending from the 

northwest tip of the reservoir along Piru Creek for 

. 5 miles. An area approximately I mile wide and ex

tending rip Buck Creek for 5 miles (0.5 miles on ei~ 

th,er side), and up Snowy Creek from the confluence 

with Piru Creek for 5 miles (0.5 miles on either side) 

was also included in the area searched. Sites within 

the specified search range are listed in Appendix G. 

Seven emergency response notifications were re~ 

corded for the search area. These notifications rep

resent tr-ansportation spills that occurred on 
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Interstate.5 or Highway 138. These spills were 

cleaned up and do not reach any surface water bod

ies of the watershed. However, such spills do indicate 

the potential for accidental discharges from trims

portation incidents which may occur in the water

shed. 

In October 1992, an underground storage tank 

at the Emigrant Landing area of the lake was re-

. ported to have leaked and contaminated soils with 

petroleum hydrocarbons. A remediation plan was 

submitted to Los Angeles County and to the Los 

Angeles Regional Watd Quality Control Board. The 

tanks were removed and ayapor extraction system 

and monitoring wells were installed by the U.S. F or

est Service (Angles National Forest, Saugus, CA). 

Currently, the vapor extraction system is not in op

eration but the wells are being monitored quarterly 

for petroleum hydrocarbons. The former tank loca

tion is within one hundred yards of the lake. 

Oth~r sites in the watersheds include 12 mines, 

with eleven being active gold mines. These mines are 

not listed as either actively discharging to surface 

water or using chemicals for mining purposes, aqd 

are considered to be placer mines that use milling 

methods for gold extraction. One uranium mine also 

uses a milling method for ore extraction. 

One site was identified on the Hazardous Waste 

Information System as accepting waste for disposal. 

The site is a USDA facility in Castaic, and is located 

approximately 15 miles southeast of Pyramid Lake, 

which is outside of the watershed boundary. 

Other 

Cattle and sheep grazing occur throughout the 
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watershed, with the potential for the introduction of 

Giardia lamblia and Cryptosporidium into the creeks 

and streams entering the lake. 

The Hungry Valley State Vehicular Recreation 

area is a potential source of eroded sediment result

ing from off-road activities. Motor vehicle-related 

contaminants such as gasoline, oil, and some metals 

could also occur. Coliforms and other pathogens may 

also be of concern in an area heavilyused for off-road 

recreation, since sanitary facilities may not be avail

able at all locations. 

The initial Sanitary Survey determined other po

tential contaminant sources in the watershed, which 

include the city of Gorman waste water treatment 

facilities, campgrounds using private waste water 

systems, mines, drainage from Interstate 5, rural cab

ins and commercial buildings using private waste 

water systems, and three airplane landing strips in 

Lockwood Valley. 

Quail Lake 
Land Use 

The major activities in the Quail Lake (Figure 2-

8) area are recreation (mostly fishing) and cattle graz

ing in areas around the northern part of the lake. 

Portable toilets are at the west end of the lake. High

way 138 passes near the lake to the south, with graz

ing occurring south of this road. 

Environmental Database Records Search 

The'database search for Quail Lake includes 

sites within an area defined by 0.5 mile from the 

northern and southern boundaries of the lake, and 

1.0 mile to the east. 

Systech and National Cement Company are 

listed in the CERCLISdatabase search in Appendix 

G. Systech stores ignitable hazardous waste at its 

Gorman site. Most of the ignitable hazardous waste 

is used as fuel to help power cement kilns at National 

Cement. The operations at both sites are permitted 

through the Department of Toxic Substance Con

trol. The two facilities are near, but not in, the wa

tershed of Quail Lake. 

One underground storage tank is in the water

shed of the lake on Quail Lake Road at the Bakeman 

Farm. This tank has been at the site since 1944 and 

is listed as a 500-gallon fuel oil tank. This tank is not 

reported as leaking at the present time. 

Other 

The initial Sanitary Survey identified several 

pipes directing runoff to the lake from the livestock 

grazing areas to the north of the lake, and from the 

east side of the lake. A small landing strip with three 

residential buildings, which have private waste dis

posal systems, is at the southeast end of the lake. A 

cement production plant is also in the watershed. 

Castaic Lake 
Castaic Lake and Dam (Figure 2-9) are located 

at the confluence of Castaic Creek and Elizabeth 

Lake Canyon Creek, 45 miles northwest of Los An

geles and about 2 miles north of the community of 

Castaic. The Castaic project was completed in 1972, 

and provides regulatory storage for water deliveries, 

an emergency water storage facility, recreational de

velopment, power conversion, and fish and wildlife 

enhancement. 

Summary of Existing and Potential Contamina
tion Sources for Quail Lake 

• Recreational use in watershed 

• Highway/road runoff 

• Underground storage tarzks 

• Hazardous material spills 

~ Small Residential VVizste Disposal Systems 

• Livestock grazing 
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Castaic Lagoon is located downstream of the 

Dam and provides a recreation pool with a constant 

water surface elevation of I,I34feet. It also functions 

as a recharge basin for the downstrea.m groundwater 

basin. The lagoon provides a~ additionalJ miles of 

shoreline and 197 surface acres. Castaic Lake State 

Recreat,ion Area is operated by the Los Angeles 

Count,y Department of Parks and Recreation and 

offers fishing, boating, water-skiing, sailing, picnick

ing, and swimming. Visitors totalled 18,8zl,00obe

tween 1972 and 199.0. 

Land Use 

Sheep grazing occurs in the watershed on a sea~ 

sonal, non-irrigated basis for fire hazard redl}ction in 

the northwest arm of Castaic Lake. Approximately 

750 sheep (no cattle) graze a total of 2,560 aCres, of 
- . 

which 135 acres are ownedbyDWR, and the remain~ 

ing acres are owned by the Bureau of Land Manage

ment. The grazing season is dependent upon the 

amount of rainfall the area receives in any given year 

a,nd can vary significantly. DWR has estimated that 

the average annual inflow into Castaic Lake from the 

watershed is about 23,000 acre-feet. 

Between 1990 and 1995 the grazing season 

ranged from none in 1991, to six months (March-Sep

tember) in 1995.(personal contact,Shawna Bautista, 

USFS, 1995). RunofUrom the surrounding grazing 

areas entered the reservoir from creeks draining 

these areas. 

A motocross track is in the watershed, with run

off flowing int,o Grasshopper Creek. A recreational 

vehicle park is present which accepts holding tank 

sanitary waste. A large brickyard is also located just 

east of the lower lake, with any runofffrom this facil

it,y entering the lower lake lagoon. 

The Castaic lagoon is operated as a recreational 

area, and is considered an afterbay of the main lake. 

It is not a part of either SWP or Castaic Lake. The 

lagoon was closed to body contact recreation inter

mittently from 1990 to 1992, and has been closed in

definitely since 1992. These closures resulted from 

high levels of coliforms measured in the water column 

by the Los Angeles- Count,y Health Department. 

While fecal coliforms were monitored on a 

weekly basis when the swimming areas were open, 
I 

monitoring is not currently being conducted. The 

beach areas have been fenced to prevent entry into 

the water, and DWR does not know when the 

afterbay will be reopened for body contact recreation. 

Geology 

The. watershed of Castaic Lake, which is 153 

square miles (98,006 acres)" is composed priIllarily of 

non-marine sedimentary rocks and marine sedimen

tary rocks. The rocks located in the southern portion 

of the watershed consist of mostly well-consolidated 

sandstone, shale, and conglomerate. The northern 

portion of the watershed contains conglom.erate, 

shale, sandstone, limestone dolomite, marble, gneiss, 

hornfel, and quartzite. The Sierra Nevada Batholith 

intrudes almost into the center of the watershed. A 

small outcrop of non-marine sedimentary rocks bor

ders a southern portion of the watershed (Jennings 

and other 1977)' 

The watershed of Castaic Lake lies within 3 miles 

of faults on both the east and west sides. To the east 

lies the San Andreas Fault, and to the west lies the 
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northern portion of the San Gabriel FaulL The wa

tershed also contains well located fault traces as well 

as thrust faults which tend to mark rock type bound

aries. 

Vegetation 

The vegetation of the watershed is mostly chap

arral and is similar to Pyramid Lake. Variations of 

upper and lower chaparral exist throughout the wa

tershed. 

Castaic Lake - Potential Contaminants 
in the Watershed 
Environmental Database Record Search 

The database search for Castaic Lake includes 

sites within a 2-mile. zone around the perimeter of 

the lake. Sites within the specified search range are 

listed in Appendix G. 

Hazardous waste is generated at the lake 

through various maintenance activities by DWR. 

However, these DWR maintenance facilities are 

below the lake and pose little or no threat to SWP 

water quality. Since 1989, the following hazardous 

waste has been generated: asbestos (1.68 tons), waste 

oil (15.56 tons), oil containing waste (6.3 tons), organic 

liquid mixture (1.87 tons), and organic solids (2.25 

tons). 

Other 

All sanitary waste from the recreational facilities 

at the lake are removed and transported to the 

county waste WTP in Castaic Junction. The Warm 

Springs Rehabilitation Center, which has its own 

waste water collection and treatment and disposal 

system, was identified as a possible contaminant 

source in the initial Sanitary Survey. Other possible 

sources of contaminants in the watershed include 

drainage from mines, runoff from Hughes Road, and 

. cattle and sheep grazing. 

Silverwood Lake 
Silverwood Lake and Cedar Springs Dam (Figure 

2-10) are located on the West Forkofthe Mojave 

River within the San Bernardino National Forest, 

about 30 highway miles north of the city of 

San Bernardino. The facility is a multipurpose 

project completed in 1971 that serves as a regulatory 

facility, as well as a water source for agencies supply

ing the surrounding mountain and desert areas. 

Land Use 

The Silverwood Lake State Recreation Area is 

operated by DPR, and offers camping, picnicking, 

boating, water-skiing, fishing, swimming, bicycling, 

and hiking, on 2,400 acres. Visitors totalled 

2,091,654 between 1990 and 1995 (DPR 1995). 

Waste water collection systems .exist at the Ce

dar Springs Dam, the Sawpit Canyon Recreational 

Area, and the Cleghorn Cove Recreational Area. At 

Cedar Springs Dam, septic tanks and a leach field are 

used forsanitarywaste disposal. The sanitary waste 

from Sawpit Canyon is sent through lift stations and 

pipes to the Crestline Sanitation District Cleghorn 

Wastewater Treatment Plant located to the south~ 

west of the Jake. Sanitary waste from the Cleghorn 

Cove facilities is stored in an underground holding 

tank until it is pumped to the Crestline Sanitation 

District Cleghorn Waste WTP. Other recreational 

Summary of Existing and Potential Contamina
tion Sources for Castaic Lake 

• Recreational use in watershed 

• Highway/road runoff 

• Underground storage tanks 

• Hazardous material spills 

• l-%sterwater treatment system spillsljailures 

• Livestock grazing 



areas around the lake use chemical tqilets for satlitary 

waste, which are serviced by truck; along with float-
, ~, 

ing toilets which are serviced by barge-mounted 

truck.' 

Grazing has not occurred in the watershed area 

,since 1990. Grazing in the,Pilot RockAllotment, 10-

(::ated on th(! ~ast side of the lake, has not occurred' " 

since permits were rescinded in 1993. The allotment 

was not in use in 1992, and records are not available 

for 1991. However, in 1990, 40 cattle were present ,on 

a seasonal basis between mid-March and mid-No

vember. A total of 1,950 acres were grazed at that 

tjme (personal contact, Melody Lardner, USFS, 1995). 

The Silverwood Lake watershed is 29 square 

miles (18,872 acres); and IS locat~d 5 miles northeast 

of the San Andte;lS Fault. DWR has estimated the av

erage annual inflow to Lake Silverwood from the wa

tershed to be about 30,000 acre-feet/year. 

'Geology 

The central portion of the watershed contains 

granite, quartz monzonite, granodiorite, and quartz 

diorite. The southern p~rtion of the watershed con

tains a complex of igneous and metamorphic'-Iocks, 

consisting of mostly gneisses and schists'. In the 

northern part of the watershed, Highway 138 bisects 

a region of aJluvh.lm, lake, playa, and terrace deposits, 

and a region ofloosely consolidated sandstone, shale, 

and gravel deposits. The watershed contains well-lo

cated fault traces that o~cur in the batholith rocks as 

'~ell as in the granites. 

, Soils primarily consist of sediqu:nts fiom the par

ent rock of the surrounding area, USDA has not con

duct€fd detailed soil surveys in this area of the county. 

45 

Soils north of Cedar Springs Dam are described as 

loamy and sandy sediments (USDA 1971). " 

Vegetation 

The lak~ is in the rain-shadow of the San Bernar

dino Mountains, which has a varying effect' 011 the 

climate, and weather of the watershed (Schoenherr 

1992). Proximity to the ocean ;rlso plays a role in the 

regional climate and vegetation of the watershed. 

Thelowet northern area of the lake is predomi

nately Desert Chaparral. The East Fork of the, 

Mojave River is similar to the West F orkin vegeta'-' 

tion and precipitation, and both are mostly Desert 

Chaparral. The West Fork of the Mojl,lve River flows 

seasonally and supports oaks and sy~ari:tores. Yellow 

Pine forests in higher elevations are in the southern 

portion of the lake. ' 

SilverwoodL3ke ~Potentia1 Contami': 
nants in the' Watershed 
Environmental Database Records Search 

The records search for SilveIWood Lake includes 

sites within a2-mile radius around the lake (except 

for the northern dam face); an area 1.0 mile wide up 

the west fork of the Mojave River for approximately 

2,5 miles; and aD. area 1.0 mile wide up the East fork 

of the West fork of the Mojave River. Sites Within 

the specified search area are listed in Appendix G. 

Two leaking UST~ were found in the watershed 

of the lake. Both were located at the Cedar Springs 

Dam, andDWR was identified as the responsible 

party. However, the DWR facility is located below 

the dam and poses,l,ittIe or no threat toSWPwater 

qualltJ. The removal of a 2,000-gallon gasoline UST 
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Summary oj&istingand Potential Contamina~ 
tion Sources jor Silverwood Lake 

• Recreationaluse in 'watershed 

• Highway/road runoff 

• Leaking underground storage tanks 

) 

and a 2,000':'gallon dieseIUST occurred in 1994. All 

removal activities were in conjunction ~th San Ber

naidino County and Lahontan Regi?nalWate~ 

Quality Control'Board'recommendations. No fur

ther actIon has been taken at the dam site. 

Other' 

While there were no problems reported with 

the single floating toilet 'on the lake, there was one 
,. Hazardous material spills . • 

i~cident of vandalism involvi~g a lift statio~. The 
~ It\ilstewater treatment system spillsljailures . 

incident, which DWR responded to! occurred in 

1991 when tampering resulted in the release of an 

undetermined amount of the lift station content into 

the lake. ~he .lift stations-normally pump sanitary 

waste to the waste WTP. 

Crestline Sanitation District. The waste water 

handling facilities consist of four waste WTPs, 

which include the Cleghorn, Seeley Creek, Pilot 
./ 

Rock, and Huston Creek plants. All plants provide 

secondary treatment of effluent (0.8 ~gd ave~age dry 
weather flow, <;ombi.ned), and all are.located above 

Lake Silverwood. Effluent is discharged by a single 

II-mile long outfall pipe to Summit Valley and the 

Las flores Ranch, where it is applied to pasture land 

or is directed to percolation ponds. 
I" , . 

BetweenJanuary 16,1993, and January 25,1993, 

a failure resulted from constructi~h-related damage . 

to the outfall }Vhen a fence post was driven through 

the outfall pipe. Approximately II million gallons of 

treated and disinfected effluent was lost to the East 

Fork of the West Fork of the Mojave River. The spill 

was approximately 100 yards north of Highway 173 
~ ! . 

on Las Flores Ranch property, and eventually flowed' 

1.5 miles into the West Fork of the Mojave River. 
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The. location bf tlie spill was belowLake Silverwood; 

Repairs to the outfall pipe were completed on 

January 25, 1993. Due to the nat}lre of the spill, it 

. could not be cleaned up: Asa result of the failure, , 

modification~ were m~de to the outfall, and a fine 

was assessed by theLahont~ Regional Water Qual~ 

ity Control Board. A low-flow alarm and a holding 

vault have been installed since the event. 

Lake Arrowhead Sanitation District. The waste 

water handling facilities consist of tWo waste WTPs 

, (Willow Greek ahd Grass Varrey), with. an average 

flow of I. 7 mgd. The treated effluent is conveyed by 

pipeline to a 38b-~cre farm located in Hesperia; 

. where it is used to irrigate pasture land. As of 1994, 
, . 

there were 9,497connections, which include 81 new' 

. connections added in 1994 (Lflke Arrowhead Com

munity Services 1994). 

The system is currently beIng upgraded to a, ter

tiary treatJ;I1ent standard, which is now tinderg~ing 

i review by the Lahontan Regional Water Quality 

Control Board. The sanitation district will ask the 

Regional ;Board for permission to discharge to wet

land ponds located nearby when the tertiary up-:

grades have been completed. Any systeJ;I1 failures 

would involve Grass Valley Creek or the 

Lake Arrowhead drainage basin, but not the 

Silverwood Lake watershed. Lake Arrowhead is a 

source Of drinking water for the District. 

Lake Perris 
Lake Perris (Figure 2-11) is a terminal storage fa,

cility of the SWP. It is located in northwestern Riv

erside County about 13 miles southeast of the city of 

Riversioe, and 5 riles northeast of the town of Perris 



~hich has apopulation~I,IOo (C~iforniaDepart

tne~t o'fFinance 1995). The reservoir,.whkh was 

,compl~ted in 197 4,is a multipurpos~ facility prmrid:.. 
,~ \ . 

j ingwitter supply, recreation, and. fish and Wildlife , 

enhancement. 

. Land Use 

, Lake Perns State Recfeation Area is ope~ated by 
" 

DPR,and offers camping; picnicking, h'orseback 

riding, $ail and power boatir;,g, water-skiing, fishing, 

syvimming, hiking, biCycling, hundng,and.rock' 

. 'climbing. Many of the recreational facilities at the 

lake an: located on either the nOrth shore or on 
, ' 

Allessilndro 'Island, and include the marina; picnic 

• areas, andcampgrQu~ds. Other $maller recreatibrial 

iareas are also located throu~hout the wateished. • 

, There is almost rio other developmeritin the water- " 

shep other than the. recreational facilities associated 

With th~ like, ~th all other new; residential 'or com-, 

m~;cial development curre~tlybeing 'o~tside the 

~atershed.Visitors·totaled 6,98'8;868 between 1990 ' 

.' and 1995 (DPR 1995). Grazing doe; not occur in the 

watershed. 

Geology, 

The .rocks in the an:a consist of granite, quartz' 

monzonite, granodiorite, and quart~ diorite. The \ 

~ajority of the watershed is unconsolidated an~ 

, semi-consolidated alluvium, lake, playa, and terrace 

"depoSits. The San Jacinto Fault borders th~ eaSieEJl ' 

'side,ofthe watershed,~d is the only major known 

fault in, the Lake Perris area. 

Soils 

Upland,afeas, north, south, and eilst of the lake 

have well-drained ~andy loams and fine sandy loams 

on granitiC rock (USDAI')?I). The lake bed and 

"shorelineareas consistofwell~drained sandy to sandy' 

loam ~soils on alluvial' fans • 

Vegetation 

Vegetation in the wl;ltershedis CIassifiedas a 

Coastal, Sage Scru!>community' dominatet\ by Cali-. ' 

fornia Sagebrush (Artemisia californica) and Coast 

Brittle-brush (Encelia californic~) (Sthgenherr 1992), 

Lake Perris.-,PotentiaLContaminants 
'in ,theW atershed 
, ., 
Environmental Database 'Re~ords Sea~ch 

" ." The records search for Lakfl Perris included sites 

Within a 2:5-tnile ,radius from the approxi~l;lte cen-
- , \' 

ter of the ,reservoir. Sites contained Within. the search 
" ) . 

range are included in AppentliX G. 

, An underground storage tank leak was located at 

the Lake Perris Marina. This. tank was reported to . 
I ' 

. have leaked gasoline in July 1994 which reached sur-

fa~e w~ter: Volume Services C6mpany reported a' 

loss of 5,000 gallons of gasoline from one df the three 
, - . \ 

la,ooo-gallon stora'ge tanks at the m,arina. 

" Volume Services Companyis taking responsibil

ity for cleanup' and i:em~diation at the marina. Ac

cordihg to the Santa Ana Regional Water Quality 

Control Board, the tank was" rexnoved in February 

1995, with the excavation observed by the Riverside , ' 

County Health Department. A vapor extra,ction sys- ' 

tem and monitoring wells have been illstalled as part 

of the remediation effort; 

, ) 
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One five-gallon spill of hydraulic generator oil 

was reported at the reservoir intake tower, but tIle 

spill did not reach the water cmd the small amount of 

material pos~d little or no threat to SWP water qual- ~ 

ity. The Los Logos maintenance area appeared in t~e 

databa,sesearches as a RCRA hazardous waste gen-

'erator of oxygenated ~olVents and pesticide w~stes,. 

but the significance of this site a!la potential source 

of contamination has l}ot been assessed. With the 

exception of individual cans of paint thinner, orsinli

lar waste, there were nb reports of illegal dumping of 

either solid or hazardous wasten'laterial~ in the wa

tershed in either the environmental databases 

searched or from DPR staffat the l~. 

Three active stone quarries were reported in the 

search area. These quarries,'however, are not in the 

watershed. 

Other 

Permanent and portable sanitary waste facilities 
I 

are located at various points around the lake, with 

the permanent facilities being supplemented with I 

chemical toilets where necessary. Sanitary.waste 

water fron;t the permanent sanitary facilities is re~ 

moved from the watershed by lift stations and piped 

to the Eastem Municipal Water District waste , 

. WTP.The wilste from the portable chemical toilets 

is removed by truck (daily during the summer) and 

transported to the sanitary dump station at the 

campground where it is pumped out of the water

shed to the same waste WTP. The main pump sta'

don for removing the sanitary waste from the 

watershed is located near the parkirig area for the. 

. boat launching area, and has exPerienced no reported 

problems. 

There are 32 permanent restroom buildings in 
, . 

the park located at the campgrounds arid at the 

I marina at thenorth endofthe lake. Thirteen are 

located it) day-lise areas above the two swimming 

beaches, andaFe about 20'0 feet to 1,000 feet from 

the lake. These permanent facilities are supple

mented by 46 portable chemical toilets: During the 

SU:{Ilmer, 16 chePlical toilets are placed directly.on 

the swim beaches·approximately 50 feet from the 

water to encourage their ~se. No sanitary system 

problems or failures~ere reported at either the per

manent'or the chemical t~il~ts. The. single dump 

station at tl;le campgro~nd, which has experienced 

no reported problems, is approximately 2,000 feet 

from the water, with the waste removed directly 

through the sewage system and out of the watershed 

to the~aste WTP: No septic systems are in the' 

watershed. 

There have been some minor fires, none of 
. / 

which affected water quality. One was a brush ·fire·on 

the east side .of the park in the summer oh995 that 

burned approximately 450 acres, and the other was 

a controlled burt) at the site of the dam. Most 

fires are small and are associated with the camp

ground areas. 

While no eqtiine or other stables ilre in the wa

tershed, approximately 250 horses were brought into 

, the park during 1995 for fecreational trail riding. 

As reported in the initial 1990 Sanitary Survey, 

the swimming beaches, particularly at the north end 

of the lake, had problems with high total and fecal 

coliform contamination in 1?85 and 1986. The con

tamination resulted in the closure of beaches for 

sport periods of time. -Since that time, a visitor, edu-

Summary ()f Existing and Potential Con tam ina
. tion Sources for Lake Perris 

I ' , 

• Recreational use in watershed 

• Leaki~gunderground storage tanks 

• ~stewater treatment System spillslfailures 



Table 2-2: 

cation program has been in effect. 

The program consists of notices posted at the 

park entrance regarding sanitary practices, and fliers 

given to visitors. Informational signs are also posted 

at the beaches, and lifeguards are alert for children 

wearing diapers entering the swimming areas, which 

is not allowed. The beaches have not been closed 

since the program began. 

The Riverside County Health Department col

lects samples on a monthly basis for total and fecal 

coliforms. The park also samples the swimming ar

eas from approximately Memorial Day to Labor Day. 

. Sanitary Survey Update Ques
tionnaire 
The questionnaire was sent to various municipal 

water agencies in the State of California that con

tract for and treat SWP water. It was intended to 

provide supplemental information i1) support of this 

Sanitary Survey Update. While some of the agencies 

SWP Water Treatment Concerns and Treatment Success 

NUMBER OF CONCERN SUCCESS 
PROBLEM RESPONDENTS Low Moderate High Low Moderate High 

Water Quality Parameters 2. 2. 

Turbidity 9* 2. 6 2. 6 

Temperature. Variations 3 3 
pH 3 2. 2. 

Alkalinity 2. 2. 

Taste and Odor 8 6 2 6 2. 

Algae 7* 3 3 4 2. 

MIB/GEOSMIN 4 3 2. 

T rihalomethanes 5* 4 2. 

Total Organic Carbon 5 2. 3 3 
Bromide Levels 4 2. 2. 2. 

Metals 3 3 2. 

'Mojave Water Agency stated concern but does not have treatment facilities. 

. 51 

did not report any problems using SWP water, other 

agencies did experience difficulties treating water sup

plied by SWP. A total of 16 questionnaires were re

turned out of 18 (89 percent). A sample questionnaire 

is in Appendix D. 

The agencies that responded to the questionnaire 

were Alameda County Flood Control and W at~r Con

servation District, Alameda County Water District, 

An~elope Valley/East Kern Water Agency, Casitas 

Municipal Water District, Castaic Lake Water 

Agency, Yuba City, Crestline-Lake Arrowhead Water 

Agency, Lime Saddle District, Kern County Water 

Agency, MWD, Mojave Water Agency,Napa County 

Flood Control and Water Conservation District, 

Plumas County Flood Control and Water Conserva~ 

tion District, San Gabriel Valley Municipal Water 

District, Santa Clara Valley Water District, and 

Solano County Water Agency. 

SWP Water Treatment Concerns and 
Treatment Success 

Agencies that experienced difficulties treating 

water for municipal and industrial users because of the 

quality of SWP water are summarized in Table 2-2. 

The questionnaire asked the water agencies if 

they had difficulties treating SWP water, and to iden

tify both the problem and any contributing factors.· 

They were then asked to rate thelevel of concern they 

had for each of the problems identified. The question

naire also asked the agencies to describe how they had 

addressed these problems in the treatment process, 

and to rate how successful they were in dealing with 

them. 

Turbiditywas a major concern for many of the 16 
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agencies responding. They stated that turbidity was 

related to storm water runoff into the Aqueduct, 

increased amounts of precipitation, flow changes 

within the Aqueduct and pipelines, increased Use ot 

water over the weekend, and in some places, high 

wind. Treatment methods used by various agencies 

to handle higher than normal turbidity included in

creased coagulant dosages, adjustments to the 

amount of disinfectant chemicals used, increased use 

of alum, reduced filtration rates, and increased lev

els of staffing for the water treatment operators. 

One agency reported that 1995 was the most 

challenging year ever for turbidity-related problems. 

Turbidity as high as 200 NTU was seen in its source 

water. Another agency reported increased sludge 

buildup in its basins that had to be rinsed every 15 

days, instead of every six months under normal con

ditions. 

Water quality parameters such as temperature 

variations, pH, and alkalinity were concerns for a few 

agencies. Temperature variations were considered a 

high concern for .several agencies on a daily basis. 

While the cold water in the morning was not a prob

lem, when the water warmed up in the afternoon, 

flocculants were more difficult to manage making it 

harder on the filters. Shortened filter runs due to 

early breakthrough and increased filter washing were 

necessary changes in the treatment process. Tem

perature inversions were handled by trying to opti

mize the coagulation and sedimentation process 

with coagulant polymer dosage adjustments. 

The pH variations were of both low and high 

concern depending on the agency. Changes in pH, 

particularly high alkalinity, create problems with the 

coagulants in the sedimentation basins resulting in 

the need to adjust the coagulant dose. 

Taste and odor were other concerns expressed 

by many agencies, and appeared to be closely related 

to algae blooms and subsequent decay in the Aque

duct and reservoirs .. Seasopal factors, such as warm 

summer months, were reported to have an effect on 

the taste and odor problem. Other responses related 

to algae blooms were methylisoborneollgeosmin, 

pondweed blooms, and high nutrient loading. Fresh 

water shrimp were also a concern. The agencies ad

dressed these issues by blending SWP water with 

alternate sources, and by increasing the amount of 

treatment chemicals used. Mechanical removal was 

another method used to deal with the algae problem. 

Total organic carbon (TOC) and bromide cre

ated many treatment challenges for some agencies. 

These two constituents have been shown to be re

lated to an elevated level of trihalomethanes 

(THMs). Many responding agencies rated this prob

lem highly. The high THM precursor levels are cur

rently forcing water agencies to consider the use of 

ozone as a means of meeting any future THM regu

lations, and some believe they may have to secure 

other sources of water. 

The agencies have reported that the increase in 

THMs is due to several factors, which include high 

organic matter content, decaying organic matter, and 

sea water intrusion in the Delta causing elevated lev

els of bromide. Agencies that currently use ozone to 

treat SWP source water responded that bromate 

production was a problem. 

Finally, other responses to the questionnaire inc. 

dicate that metal constituents in the water have cre-



ated treatment pn)blems for a few water agencies. 

Seasol}al manganese concentrations have been 

around) to 4 mglL, and are believed to he related to 

Table 2-3 
DisinfectantslDisinfection By-Products Rule, Phase 1 

'METHODS PROPOSED TO COMPLY WITH 'RULE 

Changes in coa~lants 
Use different disinfectants; GAC or membranes 

, TOCtemoval before disinfection 

Use of chloramination as a secondary,disinfectant 
FeedPre-Ch 
Treatment process design and chemical 

treatment processes 

Utilize ozone as a treatment practice 

Table 2-4 
Contamination Sources, Situations, and Events 

SITUATION 

Agricultural runoff to soutee waters . 
Seawater iintrusion 
Algae and other aquatic Plant blooms 
Wastewater discharges to source waters 
Chemical spills 
Application of copper sulfate to Aqueduct 
Infrequent sewage spills into Silverwood 'Lake' . 
Sediment in the Aqueduct 
Asbestos 
Possibility of accident on an over 

crossing of the aqueduct 
Animal grazing in the watersheds 
Arroyo Pasajero Storm ~ater . 
Break in Chevron Oil Company pipeline 
Groundwater Pump-in to SWP 
Potential petroleum product pipeline' 

contamination of SWP water supplies 

AGENCIES 

Alameda County Water District 
Antelope ValleylEast Kern Water Agency 
Castaic Lake Water Agericy 
San, Bernardino Valley Municipal Water District 
Castaic Lake Water Agency 
Yuba City 
Yuba City , 
Crestline-Lake AirQwneadW,ater Agency 
Kern County Water Agency 
Crestline-Lake Arrowhead Water Agency 
Metropolitan Water District of Southern CA 

CONCERN 

Herbicides,'pesticides, selenium, pathogen.s, TOC 
Chlorides and Bromides 
Taste and odor, disinfectant by-products 
Various 
Various' 
Elevated Copper levels 
Coliform/pathogen contamination 
Heavy Metals in the source water 
Natural occurring asbestos runoff into Aqueduct 
Major impacts to the SWP delivery system \ 

Cittle:waste washing into the canal and reservoirs 
Large amqunt of sedime~t entered Aqueduct 
Crude oil released into Aqueduct. 
Degradation of $WP water quality 
Possibility of contamination of the water source 
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s'ecliment a<;:cumqlation in the Aqueduct. Water 
" . , 

treatment facilities can treat high metal cond:ntra-

tions byiricreased use df pre-chlorinatipn and by 

flushing out the distribution system more frequently. 

Iron and aluminum have created problems in treat

ing water from the SWP. Iron is a problem for treat_ 

ment facilities using ozone, since iron precipitates on 

the ozone diffusers. Aluminum is managed by adjl1:st

ing the amount of alum used to'treat the water. 
. ~ " " 

Other infrequen~ problems are asbestos and heavy 

metals. 

Proposed Regulation 
The questionnaire also askedwateragencies if 

they are anticipating difficulties complying With the 

proposed DisinfectantslDisinfection By':Products 

Rule, Phase I. Of the 12 respondents to this question 

(66 percent), four of theagendes were) currently op

erating under the Phase' 1 specifications and were not 

anticipating'compliance problems. Those eightagel}~ 

cies that were anticipating compliance problems 

. were asked to state what changes they would have to 

make in order to meet these new reqUirements. 

Thes~ changes are summarized in Table 2-:-3. 

Agencies were questioned about monitoring of 

either source and/or finished waters for Giardid 

lamblia,Cryptosporidium, or coliforms. They were 

. asked to discuss their findings and the analytical 

method used. The number of agencies performing 

pathogep. monitoring was II oh8 (61 percent). For. 

coliforms .and E coli, a variety of analytkal methods 

are presently being used; and include MMO-MUG, 

MFC (fecal coliform), C+MUG for fecal andE coli, 

MPN for taw water, multiple tube method, and, 
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MTF and Colilert meWads. For Gia;dia lamblia and 

Cryptosporidium, 'Only theStail(llifd Method a.D:d I CR~ , 

methadare used., Pathagen data 'Obtained fram'vari

ous water agencies are discussed in Chapter 4. 

Contamination Sources, Situations, 
, and Even.ts 

~ Firially, the questiannaireasked water agenci~s 
if they were aware Many saurces afcantarriinati~n, 
event's, ~r situatian; that cauld adversely impact th~ 

, quality 'Of SWP source water. The respanses 'Of the 

9 agencies praviding infarmatian are summarizedin 

Table 2-4. 

. . , 

DWR Groundwater PUmp:-in 
,Poli ' , . " C}' , ' :, - , . 
Based on draught emergency cand~tians, DWR i~~ 

stituted several interim 'One-year -palicies (1990, 1991, 

1992, and1994) far accepting gr.oundwater pumped 
, ,j 

into SWP from water cantractors. Acceptance 'Of 

nakpraject water,was allawed on an emerg~riCY ba-. 

sis during'drought canditians provided it did nat 

result insignificant degradation ,'Of SWP water qual

ity, taxicity ta fish and wildlife, 'Or adverse changes 

in the suitability Of the water far its beneficial uses, 

including municipal, industrial, agriculwnilor recre:

ational purpases: An example of the lastest versian 
" 

'Of these pump-in palicies which were last amelided 

-in April 1994 is included in Appendix F', "Histarical 
, i 

DWRPalicy afN an-;-Project GfOundWater Inflaw." 

Pump-in Water Quality Criteria· 
Groundwater itl the San J oa,:!uin Valley pases 

potenti~ water qualitycancerns. Same graundwater 

in the SanJaaquin Valley has high salt and trace ele-, 

ment cancentiatiansdu~ ta displacement 'Of gr!,>und

water with irri8ation water'anddrain~e water (Fia . 

, and Leightan 1994). As; part of its purrip-in palicy"" ' 

DWR established water quality crit~ria based Qn 

DHS Drinking Water Standards ta determine 

whether 'Or riat y> accept water inta the Aqueduct 

(see Appendix F). Fifteen ~ater quality con,stituents 

were monitared, including arsenic, ~eieruum, nitrate, 

chl~ride, sulfate, ta~~ dissalved salids, and specific 

canductance: 

Pump-,in Water QualitY Mqnitoring 
, . 
Water quality. manitaring far, the pump~ins ta 

. th{! California (Aqueduct was cbndQcted byDWR's 

O&M and USBR staff (Figure 2,-12). Routine nmnthly 

,and bimanthly ~ampling was established ta monitar 

bath pump-in and Aqueduct ~ter quality. Water 

quality data from 1990 ta 1992 were published by 

DWR in the repart entitled,Ana!J7sis of ~ter Qual

ity Impacts from Gro~ndwater Pump-in on the State 
. " 

~ter Project, 1990-1992: Table 2-5 piesentsa stim- , 

mary 'Of water quality resultsfor this time p{!riad: 

The data indicate that much variatian exists be-

. tween the reaches(jf pump-in ~ater qualitY ~h~n 

campared ta Aqueduct water quality. Many reaches 

ha'd pump-in water samples with higher canstituent 

cancentratians than wate,r samples from the Aque

duct. Hawever, far mast'reaches, da~streaIIl water 

quality changesin th~ Aqueduct werenotobserved. 

Future GroundwaterPump~ins to the 
Aqueduct -

Currently nQ palicy.provides fQr pump-ins an a 
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Pl,Imp-in Period 
1990 

Pqmp-in Pe'riod 
, 1991 

Pump-in Period 
1992 

1'u m p~i n,period 
Total (acre-feet) 

A;rsenic 

Selenium 

Nitrate 

Chloride 

TDS 

Sulfate 

Specific 
c:::onductar')ce 

, 

Banks PP to 
Check13 

({tiljOlIlIlII\fjllldlUt 

-

--, 

--
\ 

J:UlUary.,-
Feoruary 

128 
--.:: 

• • c 
1 

0 • 
G • 
0 ." , 

0 • 
0 • 
0 • , 

" 

,. 

Check 13to ' 
, Check 21" 

I,,),{fl flit, ( {Wifl 

June-
December 

January-
,Decembe~ 

January-
December 

~ 

216,214 

0 

• 
r .'.' ~ ( 

• •• 
0 D 
" 

00 

0 D 
• Except March, June,JuIy, August,;and October 
•• Except August 

-''''''':' 

Check 21 to 
Check 29 

. ' 

'----

-
March-
December 

, January-
December 

, ' 

91.537 

( 

• : . I .,'. 
, . • 
• • 
• • 
•• 

( 

Check29 to 
Check 41 

( ultloJ Illtl lql{( dWI 

--
-

February-
'December 

January'-
December" ' 

16,256 

• • 
j •• 
• • 
• • 
0 • 
0 • 
0'.-

j 

Summary of Pump-in Water Quality Table 2-5 55, 

Downstream 
of Check41 

--
May-
December 

--

11,966 

0 • 
\ •• 
0 • .". 
• • 
•• 
• • 

PUMP-INS~ AQUEDUCT: 
Pump-ins compared to upstream Aqueduct _value 

• 
• 
o 

LOWER: 
More than 75% of pump-irisamples had 
vahies lower than the maXimum Aqueduct 
level during months of active pump-ins . 

EQUAL: -
25 - 50% of pump-in samples had values 
higher than the maxinlum Aqueduct level 
during months of active pump-ins. 

HIGHER: , ' , 
50 - 75% of pump-in samples had values 
Jugher than the maXimum Aqueduct level 
during months of active pump-ins. , 

MUCH HIGHER: 
More than 75% of pump-in samples had 
values higher than the maximum Aqueduct 
level during months of active pump"ins. 

Downstream change in constituent value 

• 
• 

D 

LOWER: , 
Mean annUal Aqueduct values were lower 
downstream,of pump-ins. ' 

NONE: 
No' detectable change in Aqueduct values 
downstream of pump-ins. 

HlGHER: 
Monthly or annual mean Aqueduct values 
were higher downstream of pu~p-ins. 

MUCH HIGHER: 
Mean annual Agueduct values were 
significantly higher, downstream of pump
ins. 



56 Ground Water Pump-in Sites Fig.ure 2-12 
Banks Pumping Plant 
KAooo33I (Mp 3.31) 

drought emergency basis. Future non-drought 

programs may be allowed and will be governed 

by a long-term policy that is currently being 

developed by DWR and SWc. 

Population Growth 
Population growth in the Central Valley of . 

California has continued to increase during 

the past several years (Department of Finance 

1995). Increased population growth is ex

pected to place additional demands on the 

Water supply system. Such growth will also 

likely impact the quality of existing water sup

plies through increased input of contaminants 

to source waters resulting from urban runoff 

and other non-point sources of contaminants, 

waste water treatment discharges, and point~ 

sources of contaminants associated with in

dustrial growth. 

Pesticide Use by DWR 
Various pesticides are used byDWR to con

trol weeds and other pests along the Aqueduct 

and other associated SWP facilities. The pes

ticides listed in Appendix E are applied ac

cording to label instructions provided by the 

manufacturer for listed uses. 

Buena Vista Lake Water District 
I Henry Miller Water District 

LEGEND 

Check 29 
KAo24454 
(Mp 244.54) 

Wheeler Ridge Maricopa 
Water District 

o Pump-in Sites (Monthly samples at discharge location) 

Delta Mendota Canal 

Kern County Water Agency 

Wheeler Ridge Pumping Plant 

Wind Gap Pumping Plant 

Edmonston Pumping Plant 

Silverwood Lak~e-./""-~~_~D_evil Canyon Power Plant 

When pesticides have been found in 

SWP, they are usually at very low concentra

tions and widely distributed. In general, these 

chemicals have also been present in the Sac

ramento and SanJoaquin rivers when they are 

found in SWP. Pesticide applications by 

DWR are too small and localized to account 

for the distribution found in SWP. a Aqueduct (Semi-monthly samples at routine monitoring stations) 

Devil Canyon Afterbay 
KA041288 
(Mp 421.88) 



Introduction 
The main purpose of an Emergency Action Plan 

(EAP) is to provide comprehensive, easy to follow, 

and up~to-date information to the persons respond

ingto emergencies. It also s~rves as a reference for 

pre-emergency training. 

EAPs for each of the five Field Divisions of 

S"WP follow essentially the same format. The stan

dardizedformat serves two main purposes. First, per

sonnel transferring from one Field Division to 

another will be able to more readily understand an 

EAP for their new location if the format is familar. 

Secondly, a consistent format expedites the response 

of the Project Operations Center (POC) to an emer

gency in any particular Field Division because the 

dispatchers know where to look within that Field 

Division's EAP. POC provides overall control of 

water flow within the SWP system. Area Control 

Centers (ACCs), linked to POC, share operational 

responsibility, and also utilize EAPs. 

EAP format is designed to provide logical pre

emergency training, to provide quicker reference in 

emergencies, and to make updating easier. It is based 

upon the formatrecommendedin Analysis ofEmer

gency Plans of Agencies Operating State Water 

Project Facilities (G. Laverty May 1990), whichwas 

included in the initi.;tl Sanitary Survey of SWP. 

The EAPis divided into five parts: Basic Infor

mation, Emergency Response, Appendices, Enclo

sures, and Over-sized References. Part I: Basic 

Information includes background information and 
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guidance as to how the EAP should be implemented. 

Part 2: Emergency Response contains specific emer

gency response procedures that are not expected to 

change ov~r time. Part 3: Appendices contains infor~ 

mation that may require updating occasionally. 

Items such as descriptions of aqueduct check struc

tures, reporting forms, and turnout summaries are 

contained as appendices. Part 4: Enclosures include 

information that will be frequently updated (names, 

phone numbers, etc). Part 5: Over-Sized References 

contains f<;>ld-out maps and facilitylists. 

The emergency response procedure for a par

ticular emergency consists of a core set of directives 

that may reference additional emergency response 

procedures, more specific information contained as 

an appendix or enclosure or, if necessary, an emer

gency reference not contained in the EAP. The EAP 

should be as self-contained as possible in order to 

shorten response time. 

Copies of the EAP are kept at the Project Op

erations Control Center and all Area Control Cen

ters. 

Emergency Action Plan Main
tenance Procedure 
To be most effective, the EAP must be kept current. 

The format of these plans IS designed to facilitate up

dating by putting information that requires frequent 

changes in a specific area. Part 4: Enclosures contains 

information which will be updated most frequently. 

The information contained in Part 3: Appendices 
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may\require:occasioriat updating.~Parts I &: 2; Basic 

Information and Emergency Re~ponse> should re

qui.t;e little updating~ , 

, Generally, the Field Divisionis responsible. for 
,', / ,. ' 

updating the EAP~ However",the il)f6rmation in cer-

tain sectionsodginates froni He~dqu~rt;ersand ,not 

from the Field Division. The mainten~c~ Of these ' 
• • ,-, J 

sections js, therefore, the responsibility of the Ci~. 

Mruntenance Branch of 0&1\1. A list of the s~ction 

"maintenahce assignments' is located ill Appendix C. 

Copies of the revised plans are sent to all hold

ers of the EAP with instruttionsto replace outdated 

pages with the revised pages. A list of the holders of 

the EAP f~r each Field Division is provided in each 

,EAP (see' example in Appendix C). 

Emergency Action Plan Maintenance. 
,Responsibility ~, , 

The O&M Field Division Emergency Com-
, '~ 

mand Coordinator~ and the Civil Maintenal)ce 

Branch ofO&Mar~ responsible for updating the 

EAP by]cly I of each year.EAP also receivesaddi

tional review during the a.Q.nual ClvilMaintenance 

Inspection. 

Emergency Management and 
Duties ',', ' ~ 

Unusual events in the'SWP are classified into three . , . . '" 

.gener~ categori'es in order to help define the re

quired manageritent activities and personnel re-' 

sponse. These categories a~e: 

Incident 

,EiiiergeniJ? 

Disaster 

, , , 

Todefin~ the prope! response further,the 

Eme~gency categoryis divided into three dasses: 

Class I, Class 2, and Class 3. Thes~ terms are' defined 

below. 

SWP Incident: An occurrence aff~ting the integ- '~ 

rity of some portion of the SWP and requiring 
. , ,. .... 

action beyond the routinely pre~cribedmainte~', 

nance and repair pwcedures, but within the ca

p~bilities and authority of nOrmally assigned or 

assignable SWPpersonnel. An SWP Incident 

does notco~stitute an eme~genty:and will be, 

dealt with brintensifie(i Field Division effort. 

SWP Emergency: Any occur,rence which involves .

actual or potential damage to SWP facilities 

and~or personnel or to the genera) public welfare 

whichcan~ot be dealt within a timely manner 

without using methods or procedures beyond 

those a~ail~ble in the normaloperatioll"and 

maintenance organization. SWP.Emergency 

StatuS exists during an SWP emergency and lasts,' 

until the completion of remedial' action.SWP 

, , Emergency status involves activation of the pro-, 

cedures,cqntainedjnEAP and invokes special 

emergency fiscal procedures. The folloWing clas':" 

sifications describe the severity of the emee-
e \.~ -' • 

gency and help to furtherdefille the procedures' 

to be followed. 

Class 1 Emergency.: Is wit4in:the capabilities of the 

~ Field Division O&M organization, and n()t ma

terially affecting operations in any other Field 

Division., May require the use of private contrac

tors under Field Division direction and use of, 

~exemptfis2al;lluthorityup to a maximum com

mitment of $5°,000. Declarable by th'e Field 



Division Chieforthe designated alternate. 

Clas~ 2 Emergency: Requires use of exetnptfiscal 

authority up to a maximum commitment of 

$500,000. Declarable by the O&M Division 

Chief or the designated alternate. Will probably 

require coordination .with die Office of Eme(

gency Services (OES) State Operations Center 

and.the use of private contractors under Field 

Division direction. 

Class 3 Emergency: Requires use of exempt fiscal 

authority f~r commitments in ·excess of 

$500,000. Declared only on auth~rity ofDWR 

Director. Will require ~oordination with above~ 

mentioned entitie-s. 

SWP Disaster: . A condition resulting in major dam

. age to SWP fa~ilities, which is beyond the physi

. calor financial resources of the SWP.A disaster 

will generally involve a major re-evaluation of the 

involved and interrelated SWP facilitks, and 

will probably require Legislative authorIzation of 

special funding. 

Emergency Duties ofField Division 
Personnel 

. Each Field Division employee is required to 

thoroughly know his or her emergency duti,es. The 

management ofSWP has confidehce in the ability of 

all the Project's personnel to make rapid-action de

tisionsand prefers reasonable error to non-action 

when time is critical. Listed below are the emergenCy 

responsibilities of positions that usually play key 

roles during emergencies.· 

Field Division Chief: Responsible for the overall 

plan for emergency operation and forhringing to 
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the att~ntion'of managemept decisions whichre-- '-" \. ( . 

quire approval of the O&M Headquarters. The 

Field Division Chief shall determine if a Head

quarters' investigation is called for pursuant to 

Project O&M Instruction' OP-24. 1f so, he/she 

shall notify the Chief of th~W ater and Plant 

Engineering Office as soon as practicable, but no 

later than 24 hours of the occurrence:of the in" 

cident. Such notification may be channeled . 

through ACC and POC to expedite, contact. 

Emergency Command Coordinator: Assigned to a 

partiCular individual (usually REP Operations 

Superintendent) by the Field Division Chief. The 

Emergency CommanQCoordinator is under the. 

direction of the Field Division Chief, is in charge 

of the Field Division Command Post, and coor

dinates all activities associated with the SWP 

Emergency or Disaster. The Emergency Com

mand Coordinator.is also responsible for main

tenance ofEAP .. 

REP Operations Superintendent: Responsibldor 

all operationsiJ?volving piants, aqueducts, and 

reservoirs. Any work which affects system opera

tion will be coordinated through HEP Opera,- , 

tions Superintendent . 

Chief REP Operator: Responsible for the operation 

of plants, control of the remote operation of 

cheCk structures, and the operation of the Area 

Control Center; 

Area Control Center Senior Operator: Responsible 

for notifying the Chief HEP Operator, the 

Project Operations Center,and HEP Operations 

Superintendent of conditions affecting the sys

tem. This information will be used to determine 
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if the procedure spedfiedin the EAP is to be put" 

into action. If nec~sary;POC will inform other 

, Field' Divisions affected by the emergen<;y. All 
-, , . - , " '. ~ 

instructions to Field,Division personnel for the 

operaHon;of Plant tini(s or gate dperationswill 

. come through ACCSenior Operat~r~ 

Civil Mairltimance Superintendent: Responsible 

',. for assignment of personnel to any affected area 

. requiring aid. This includes moVing. equipment 
\ . . ~ . '. . . 

and supplies needed to take care of the et;ner-

g~ncy. The work will be coordinated w,th the 
. ",' ,.-

HEP Operations and HEP Maintenance Super-

intendents .. 

HEP Maintenance Superintend~nt: Responsible 
\ . 

for assigning mechanics, electriciaQs, or te'chni-

dans to th;e affected. Plant or aqueduct ch;eck If 

required, the. work win be coordin~ted.with 

REP Operations Superi'ntendent .or the Civil 

Maintenance Superintendent. 

Supervisingl~we; O&M Engineer: Responsible 

. forassigning Field pivisibn Engineering::Branch , 

staff for technical support durihg an emergency. 

This effortshQuldbe coordinated with other Su

perintendents and the Emergency c:ol!lmand 

CQordinator as ne~e~so/Y' . . . 

Regional' Administrative Officer: Responsible for 
" " , 

obtaining emergency funds, supplies, and ser-
I' <. , " 

vices (such as aerial flights); He or she is alsore~ 

sponsible for proViding secJlrity measures and 

for request~ng staff from other sources.' . 

,F)igure 3-lillusttates the general emet;gency man

agement,s?,stem for SWP, The numberofentities 

shown on the chart that would become involved in 

the management of an SWP emergency depends . 

) . 

upon itsseveriry-. Forexample, a"Class I emergency 

would prbba~ly not require est~blishing DWR c:om

mand Centeror coordinating with OES State Opera-';' 

tions Center: During a SWP Dis~ter, however, all 
the entities identified in the.diagt;am would he iri

volved. This diagramonly describ~s the geJ?eralinter

actionbetweenagencies and dep~rtments durin~ an 

emerge~c:y, and should not be used 'as a notification 

chart. 

Area Control Center and Project Op.,. 
erations Center N otifica:tion Respon
sibilities 

Ace is 'responsible. for notifying local' agencies 

an:d fo~ notifying poe .. Local entities to b~ notified 

. consist of appropriate Field Division personnel; lo~ 

cal emergency response staffsuch as fire dep~rt

ments and police; local ptoperty0WIlers and SWP 

water contra~toi:s; and local offite~ of State agencies 

j such !is the Department of Fish an~,Game, Depart

.. ment of Health SerVices, and the Highway Patrol; 

and other local government offi~es whicl:l include 

County H~atli D~partnients. 
POC is respon1iibh~ for notifying the disp~chers 

of other pow~r agencies or cJ)mpani!<s, CVP Dis

I?atch C~nter and other water p~oject dispatchers, 

the Office' of Emergency Services, the. Federal En

ergy Regulatory Commission, SWP tJeadquarters, 

DWR Division of Safety of Dan:1s, and' other SWP 

Area: Control Centers as appropriate. Those that 

C must notifyPOCfor specific emer&encies ar~Hsted 

. on the notification charts in eathEAP under. the sec.., 

tion'called "Project Operations' Center Notification 

List," which is a comprehensive listing of poe e~er- . 
, . 
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gency contacts. 

In order to expedite notifications, ACC may re

quest and, if requesting, receives assistance from 

POC in making the necessary calls. The reverse is 

also true. If requested, ACC assists POC in making 

the required notifications. 

Coordination with the Office ofEmer
gency Services 
The Office of Emergency Services 

The Office of Emergency Services is part of ~he 

Governor's Office and performs executive functions 

assigne.d by the Governor. As outlined in the Gov

ernment Code, OES has broad responsibilities for 

coordination as well as direction and control during 

emergency situations. 

The authority of 0 ES is established by sections 

contained in the California Emergency Services Act. 

An excerpt from this Act states: 

"During a state of war emergency, a state of 

emergency, or a local emergency, the director shall 

coordinate the emergency activities of all state agen

cies in connection with such emergency, and every 

state agency and officer shall cooperate with the di

rector in rendering all possible assistance in carrying 

out the provisions of this chapter." 

OES is the key point of contact for the 

Governor's Office in any significant emergency situ

ation, not solely in instances resulting in a State of 

Emergency. A "significant emergency situation" is 

defined as being one that involves: 

<d Serious threat to life 

<d Threat to a large amount of property 

<d Threat to natural resources 

<d Threat of disruption to "lifeline" systems, 

such as transportation or utilities 

The OES Director is assisted by representatives 

from other State agencies. This assistance consti

tutes the State Emergency Management Staff. The 

Director of DWR is its representative to the State 

Emergency Management Staff. 

Mutual Aid Regions 

The State is divided into six mutual aid regions. 

OES maintains an office in each region. The Mutual 

Aid Regional offices are responsible for carrying out 

OES programs at the local level, and for maintaining 

working relationships with local emergency manage

ment organizations. In addition to emergency man

agers, staff members from Law Enforcement,Fire 

and Rescue, Telecommunications, and Hazardous 

Material Divisions are assigned to the regions. 

During an emergency, the Mutual Aid Region 

offices are responsible for staffing their Emergency 

Operations Centers, collecting local damage assess

ment information and working with the affected 

areas in response and recovery efforts. 

DWR/OES Interaction 

The California Emergency Services Act requires 

that each State agency develop an Emergency Re

sponse Plan which coordinates that agency's emer

gency response with the State Emergency Plan. 

DWR is developing such a plan. In the meantime, 

DWR is operating under an Interim Emergency 

Response Plan. 

As defined in the State Emergency Plan, DWR's 

response during a "significant emergency" is to pro-



vide support in the areasof construction and engi

neering, fire,rescue, transportation, public inforl1).a

tion, and emergency recovery; O&M Headquarters 

and Field Divisions will provide assistance to OES to 

the extent that support is not required for SWP 

operation and recovery. 

Should DWR personnel become aware of a sig

nificant emergency, they are to report it to POC 

throughACC. POC must notifY OES Warning Cen

terwithout delay. This is a 24-hour communications 

point from which notification to the Governor's se

nior staff will be initiated. 

During a "significant emergency"O&M will 10-

cate, assess, and report SWP damage to the OES 

State Operations Center. If appropriate, O&M will 

also identifY damage to Field Division buildings, re

quest an assessment by the Division of Design and 

Construction, and report the results to OES. 

A map illustrating the Mutual Aid Regions and 

listing the office addresses and telephone numbers is 

contained in each EAP. 

Office of Water Education and 
News Media Assistance 
Crisis Information Contacts 

DWR Office of Water Education (OWE) is the 

designated contact for communications with the 

news media and the public during emergencies. The 

management of OWE recognizes that staff will not 

be aple to respond quickly enough to help Field Di

visions handle media inquiries during the first hours 

of an emergency, Given this situation, along with the 

need to provide consistent and accurate information, 

and to keep the public and press from hindering 

emergency operations, staff in each Field Division 

have been designated as Crisis Information Con

tacts. 

Two people in eachField Division are assigned 

as Crisis Information Contacts. One personis des

ignated as the primary contact,the other as the sec

ondary.<:ontact. These people have been trained to 

coordinate with OWE, the press, and the public. 

The Crisis Information Contacts for the Field Divi

sions are listed in the EAP section entitled,"SWP 

Crisis Information Contacts." 

The Area Control Center and the Project Op

erations Center are to be kept apprised as to wh~ is 

designated as the Crisis Information Contact and 

the means for contacting this individual in order to 

forward inquiries from the media. 

Any inquiries ftom the public or news media re

garding the emergency should be directed to the 

Crisis Information Contact. 

The Crisis Information Contacts will need all 

data relative to the emergency as it becomes avail

able. They will require the facts of the emergency, 

what steps have been taken, and what action is 

planned to mitigate the situation. 

The Emergency Command Coordinator, or his/ 

her designate, will keep the Crisis Information Con

tacts informed. 

At the onset of an emergency, the Crisis Infor

mation Contact should immediately call the OWE 

Chief to determine if the situation warrants sending 

Public Information staff to the Field Division to 

assist in crisis communication. The OWE Chiefwill 

also discuss the need for video taping or photography 

. to document the situation. The Crisis Information 



Contact will ;Uso lie responsIble for updatingOwE 

on the status of the emergency as needed. In. an 
" ( 'c 

emergency, close c~mmunic~tion b~~een the Field 

Division and OWE is vital. What OWE and SWP 

Headquarters tell the media should be consistent 
" . 

with reports from Field Divisjons; 

All of OWE,'s Information Officers maintain a 

list of names, offices and home ph()ne numbers of all 

Field Division Crisis Information Contacts. OWE 

, staff may call them first or when necessary to ascer

tain the emergency conditions. Crisis Information 

Contacts also' maintain a list of nain~s, offices, and 

home phone numbers of OWE's Chief andlnforma-
, , 

tion Officers. OWE's InformationOfficersand the 

Crisis Information Contacts are expected to main

tain the list in the office and at honie~ OWE is re

sponsible for updating the list of Crisis Information 

Contacts on an annual basis. 



Introduction 
This chapter contains an analysis of current water 

quality regulations as well as a compilation of se

lected water quality data for SWP. The first section, 

on water quality regulations, includes descriptions of 

current water quality regulations and a discussion of 

significant changes in these regulations over the last 

fiv~ years. The water quality data section includes 

water quality data for major monitoring locations 

along SWP over the last five years. Pathogen data 

from various water districts and SWP locations, 

storm water monitoring data, and selected turbidity 

data are also presented in this chapter. 

Water Quality Regulations 
Microbiological Regulations 

The Federal Total Coliform Rul~ was promul

gated on June 29, I990, and establishes microbiologi

cal standards and monitoring requirements which 

apply to all public water: systems. Compliance is 

based on the pr:esence or absence of total coliform in 

a sample rather than on an estimate of coliform den

sity. For systems analyzing at least 40 samples per 

mon:th,no more than 5 percent of the monthly 

samples may he total coliform positive to comply 

with the MCL. For systems analyzing less than 40 

samples per month, no more than one sample per 

month may be total coliform positive to comply with 

theMCL. 

The State Total Coliform Regulations are found 

under Title 22, Chapter I 5, of the California Code of 
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Regulations. DHS has set regulations almost identi

caIto those of the Federal Total Coliform Rule. 

D nder these regulations, each water supplier must 

provide a siting plan for total coliform analysis and 

then proceed to take routine bacteriological water 

samples. The monitoring, compliance, and sanitary 

survey requirements of the State regulations are also 

essentially identical to the federal regulations. 

Giardia lamblia and Cryptosporidiumshare many of 

the same characteristics that enhance the potential 

for disease transmission through water. Both patho

gens are transmitted by the fecal-oral route in which 

the carrier excretes Cryptosporidium oocysts or 

Giardia lamblia cysts that may end up in a water sup

ply system and be ingested by the consumer. Both 

pathogens can also be resistant to disinfectants intro

duced into the water in order to eliminate pathogens. 

Currently, Giardia lamblia is the most fre

quently identified agent of waterborne disease in the 

United States (DWR I995C). By compariso'n, 

Cryptosporidium is less common but has been re

sponsible for some of the largest outbreaks in the 

United States. 

Surface Water Treatment Rule 
The federal Surface Water Treatment Rule (54 

CFR 124) became effective on December 3I, I990, 

and requires all public water systems using surface 

water supplies, or groundwater supplies under the in

fluence of surface water, to filter and disinfect for 

protection against Giardia lamblia, Legionella viruses, 
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and heterotrophic bacteria. Systems that must filter, 

which include all systems that fail to continuously 

meet the disinfectant contact time criteria, may 

employ a variety of treatment techniques to assume 

removal of99.9 <3 log remo~ru)percent of Giardia 

lambliacysts, and 99.99 (4 log removru) percent of 

viruses. 

OnJuly 29,19% USEPA proposed an Enhanced 

Surface Water Treatment Rule as an amendment to 

. the federal Surface Water Treatment Rule. The 

ESWTR will provide additional protection against 

Giardia lamblia, Cryptosporidium parvum, and vi

ruses in drinking water. The ESWTR outlines alter

native treatment requiremepts based oh source 

water concentrations of these pathogens. 

Updated State regulations came into effect on 

June 5,1991, and are found in Title 22, Chapter 17, of 

the Cruifornia Code of Regulations. The regulations 

are the result of a series of amendments to the Na

tionru Primary Drinking Water Regulations and re- • 

guire multi-:barrier treatment for microbiological 

contaminants. Unlike the federal rule, however, 

nearly all public water systems in California must 

filter all their sUrface ~ater (San Francisco has an 

exemption from filtration requirements), and the 

part of their groundwater that could be affected by 

surface water contaminations. A public water system 

is defined ;lS a system with fifteen or more service 

connections or that regularly serves at least 25 year

long re~idents. The city of San Francisco 

h~s obtained a variance from the filtration require

ment. 

Table 4-1 presents US EPA and DHS drinking 

water standards (DWR I995a).Pre-1990 federru and 

State standards have ruso been included ~o show any 

change in MaximumContaminant Levels (MCLs) or 

Maximum Contaminant Level Gorus (MCLG;s) over 

the past five years. 

MCLs are defined as the maximum permissible 

levels of contaminahtsin water which enter the dis

tribution system of apublic water system. The fed~ 

eral and State MCLs are enforceable and must be 

met by appropriate public drinking water systems. 

Secondary MCLs are designed to protect aesthetic 

aspects of water. While federrusecondary MCLs are 

not enforceable, State MCLs ar:e enforceable. The 

federru MCLG is defined as the maximum level of a 

contaminant in drinking water at which no known or 

anticipated adverse effect on the heruthof persons 

would occur, and which allows an adequate margin of 

safety. MCLGsare non-enforceableheruthgorus and 

are strictly heruth based. The derivation of MCLGs 

/ does not indude a technologic or economic evruua

tion. 

DisinfectantslDisinfection ·By-Products Rule 

The 1986 amendments to the federal Safe 

Drinking Water Act req~ire that USEP A propose a 

rule for disinfectant and disinfection bY-'products 

which must balance the need for protection from 

cancer-causing by-products produced during the dis

infection process, with the need for protection from 

waterborne disease. In 1992, the USEPA negotiated 

a rule-making prQcess that resulted in atwo-'stage ap

proach for regulation development. Stage 1 of the 

regulation is the draft DisinfectantslDisinfection By

Products Rule (DIDBPR) proposed by USEP A.. The 

requirements apply to community water systems and 
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. \. 
USEPAand DHS Drinking Water Standards 

ContamiJiants EPA Primary Secondary EPA Primary Secondary Action 

NPDWR EPA MCl EPA MCl MClG 'DHS-DWS DHS:DWS levels 

Atrazine (AAtrex) 0.0?3 0.003 0.003· 0.003 

Baygon 0.09 

. Bentazon (Basagran) 0.018 

Benzene ~.005 ,0.005 0 0.001 

a~Benzene Hexachloride (a-BHC) 0.0007 

b-Benzene Hexachloride O>-BHC) 0.000.3 

Benzo(a)pyrene 0.0002 0 0.0002 

Captan 0·35 

Carb.aryl 0.06 

Carbofuran (Furadan) 0.04 0.04 0.04 0'.0,8 

Carbon tetrachloride 0.005 0.005 0 0.0005 

Chlordane 0.002 0.002 0 J 0.0001 

Chlorobenzene 

(Monochlorobenzene) 0.01" 0.1 0.1 0.07 

Chlorodibromoethane 

(THM speci~s) 0.1 

Chloroform 

(Trichloromethane) d'HM species) 0.1 

Chloropicrin 0.05(0.037) m 

Chlorotoulene ~.045 

Dahpon. 0.2 0.2 o.z 0.2 

Diazinon 0.014 

I,z-Dibromo-3-

chloropropane (DBCP) 0.0002 - 0.0002 0 0.0002 

I,3-Dichchlorobenzene (m-Dichlorobenzene). 0.13 (0.02) m, n 

I,z-dichlorobenzene 

(o-Dichlorobenzene) 0.6 0.6 0.6 0.6 0.13 (o.oz)m, n 

1,4-Dichlorobenzene 

(p-Dichlorobenzene) 0.075. 0.075 0.075 0.005 

. Dichlorodifluormethane (F teon IZ) 

1,1 Dichloroethane 0.005 

I,Z Dichloroethane 0.00, 0.005 0 0:0005 

1,1 Dichloroethylene 0.007 0.007 0.007 0.006 

ciS-I,Z DichlorOl;thylene 0.07 0.07. 0.07 0.006 

trans-I,z-Dichloroethylene· 0.1 0.1 0.1 0.01 

Z,4 Dichlorophenoxyacetic acid 

(Z,4-D) 0.07 0.07 0.07 0.07 

I,Z :Oichloropropane 0.005 '0.005 0 0.005 

1,3 Dichloropropene 0.0005 

D{"ldrin o.oooo5 i 

Di-(ethylhexyl) adipate 0·4 0·4 

Di(zCethylhexyl)phthahte·(Phthaiates) 0.006 0 0.004 

Dimethoate (Cygon) 0.14 

2,4-Dimethylphenol 0·4 
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Contaminants EPA Primary Secondary EPA Primary Secondary Action' 

NPDWR EPA MCl EPA MCl MClG DHS-DWS DHS-DWS levels 

Din,oseb 0.007 ' O~007 0;007 0.007 

Dioxin (2,3~7,8-TC9D) 3X10 -8 0 3XIO -8 

Diphenamide 0.04m 

Diquat. 0.02 0.02 0.02 O~O2 

Endoth~ 0.1 0.1 0.1 0.1 

EndIin 0.002 0.002 0.002 0.002 

Epichlorohydrin Treatment Treatment 

technique tecnique g 0 

Ethion 0.03.5 

,Ethylbenzene P·7 0·7 0·7 0·7 

Ethylene Di!>roffiide (EOB) 

(Dibromoethane) 0.00005 0.00005· 
~ 

0 0.00005 

F orinalde~yde 1.00 

Glyphosate 0·7 0·7 0·7 0'7 

Hept~hlor 0.0004 0.0004 0 0.00001 

Heptac~or Epoxlde 0.0002 ·'0.0002 0 0.00001 ~ 

Hexachlorobenzene 0.001 0.001 0 0.001 

Hexachlorocyc1opentadiene 0.05 0.0, 0.05 0.05_ 

Lindane 0.0002 0.0002 0.0002' 0.0002 

Malathion 0.160 

MethoXychlor 0·4 0·4 0.04 0.04 

Methyl Isobutyl Ketone 0'.04 

Methyl t-J:mtyl ether 0.035 

Methylene ChloIide (Dichloromethane) 0;005 0.005 0 0.040 ' 

Methyll'arathio!l 0.030 

Moliuate 
/ 

0.02 

Oxamyl (Vydate) 0.2- 0.2 0.2 

Parathion' 0.030 

Pentachloronitrobenzene 

(Terrachlor) .0.0009 

Pentachlorophenal' 0.2 0.001 0, 0.001 

Phenol 0.0050m 

Pic10ram 0·5 0·5 0·5 0·5 

PolychloIinated biphenyls (PCBs) 0.0005 0.0005 0 0.0005 

Simazine 0.001 
, 

0.004 0.004 0.004 

Styrene 0.1 0.1 0.1 0.1 

Strychnine c 0.01 

2,3,7,8c TCDD (Dioxin) 3XIO -8 0 3X10 -8 

,I,I,2,2-Tetrachloroethane 0.001 

Tetrachloroethylene 0.005 0.005 0 0.005 

Thlobencarb 0.07 o.oo~, 

Toluene' 2 .0.15 

Total Trihalomethanes (TTHM) 0.1 0.1 

Toxaphene 0.003 0 0.003 
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Contaminants EPA 

NPOWR 

Tiibromomethane (Bromoform) (THM species) 

I,2,4-Trichlorobenzene 0.009 

1,1,1-Trichloroethane 0.2 

1,1,2-T rochloroethane 0.003 

Trichloroethylene 0.005 

Trichlorofluoromethane (Freon II) 

Trichloromethane (Chloroform) (THM species) 

I,I,2-Trichloro-I,2,2-Trifluoroethane (Freon II'3) 

2,4s-Triclorophenoxy proprionic acid (Silvex) 

Trithion 

Vinyl Chloride 0.002 

X ylenes (all isomers) IO 

MICROBIAL CONTAMINANTS 

Giardia Lamblia SWTR d 

Heterotrophic plate count SWTRd 

Legionella SWTR d 

Total Coliforms PIA concept d 

Viruses SWTR 

RADIONUCLIDES 

Radionuclides 

Adjusted gross alpha (excluding uranium and radon) 

Gross beta particle activity 

Radium 226 (+228) 

Radium 228 (+226) 

Radon 

Strontium-90 

Tritium 

Uranium 

a MFL = million figers per liter, with fiber length> 10 microns 

b CU "" color units 
c Treatment Technique (TT) trigge~ed,at Action Level of-I30o ppb 

Primary Secondary 

EPA MCl EPA MCl 

0.1 

0.07 

0.2 

0.005 

0.005 

0,1-

0.05 

0.002 

IO 

Treatment tecnique g 

Treatment tecnique h 

Treatment tecnique h 

PIAl 

T rea'tment tecnique h 

15 pCilL 

4mrem/yr 

5pCi/L 

5pCi/L 

300 pCilL 

8 pCiIL , 

20000 pCiIL 

-d Treatment Technique (IT) and public notification triggered at Action Level of 15 ppb 
e Odor Threshold Numbers 

EPA 

MClG 

0.07 

0.2 

0.003 

a 

0.05 

a 
! 

IO 

a 

a 

a 

a 

a 

a 

a 

a 

Primary 

OHS-OWS 

0.07 

0.2, 

0.005 

0.005 

0.15 

I.2 

0.05 

0.0005 

I.75 

15 pCiIL 

50 pCilL 

5pCiIL 

5pCiIL 

8pCiIL 

20000 pCilL 

20 pCilL 

o.fNTU (Nephelometric Turbidity Unit) conventional-treatment or direct filtration;_I NTU.~slow sand or diat?maceous earth filtration 
g Treatment Technique 'in lieu of numeric MCL 
h Surface waters and ground water under the ~irect influence of surface water only 
i MCL is' based on the presence/absence, of total coliforms 
k Depends on annual average of maximum daily air temperatures 
I ,Limit of Quantification 

m Taste and Odor Threshold (in parenthesis) 
n For single or sum of isomers 
o Lead is regulated unde-t the federal Lead and Copper Rule 
p Silver is now regulated as a secondary contaminant 

EPA = Envirornllental Protecton Agency 
DHS = Department of Health S~rVices 
MeL = Maximum Contamillant .Level 
MCLG = Maximum Contaminant Level Goal 
AL := Action Level 
EDP = Effective Date Postpone~ 

Secondary Action 

OHS-OWS levels 

0.007 



non transient noncommunity wate~ systems that ' 

treat their 'water with a chemical disinfectant, for 

either primary or residual treatment. The proposed 

date for promulgation of the Stage I regulations is 

December 1996; the regulations would go into effect 

18 months after this date. ' 
,/ 

, Stage 2 of the regulation involves an USEP A re-

ql!irement for collection of data on parameters that 

influence DBP formation and occurrence ofDBPs in 
\ ' 

drinking water through the InformatiQn Collection , 

Rule process: Based on the information and new data 

collected, USEPA will reevaluate the Stage I regula

tions and make any necessary changes. The Stage 2 

promulgation date for all community water systems, 

and nontrausient, noncommunity water systems is 

set for December 1998. The Stage 2 compliance date 

iS,set for 2004. 

Metals Regulations, ' 
The federal Lead and Copper Rule sets provi

.sions for monitoring .fir~t flush water samples from 

consumers' tll:Ps, and it establishes standards for lead 

and copper. If more than !O percent of the first flush, ' 

samples of consumers' tap water contain greater thafl 

the action level of 0.(H5 mg/L for lead, or 1.3 mg/L for 

copper, then three required actio~.s must be taken 

which include corrosion control treatment, source 

water treatment, and public education. 

In addition, the Lead and Copper Rule elimi

nates the current Maximum ContarninantLevels for 

lead and copper~ The lead MCL of o.osmgIL and the 

, copper secondary MCL of 1.0 mgIL were eliminated. 

The MCLG established for lead is 0 mglL and the, 

, MCLGestablished for copper is 1.3 mg/L. 

Organics Regulations 
Phase 'I Rule 

71 

The finall'hase I Rille, published in the Federal 

Register onJuly 8, 1987, established MCLs, MCLGs, 

and Best Available Technologies (BATs) for eight 

Volatile Organic Chemicals (VOCs). The rule also 

sets !1lonitoring, reporting, and public notification 

requirements'for these compounds. 

Phase II & lIB .Rules 

The finalPhase II Rule was promulgated in the' 

Federal Register on January 30,1991, to regulate 16 

Synthetic Organic Chemicals (SOCs)" 10 Volatile 

Organic Compounds (VOC;'), and 7 Inorganic Com-

, pounds (lOCs). The rule also contains MCLs, 

MCLGs, and treatment techniques for the various 

chemicals, as well as monitoring, reporting, and pub

lic notification requirements for these compounds. 

The Phase lIB Rule includes five re-proposed 

chemicals of the original 38 chemicals in the Phase 

JI Rule in which health-based changes for these 

chemicals were indicated. The Phase lIB Rule be

came effective onJanuary I, 1993. 

Phase V Rule 

The Phase V Rule, promulgated onJuly 17,1992, 

regulates 13 SOCs, 5 IOCs, and) VOCs. Sulfate is 
\., , ' 

not included in the final rule due to its potentially 

high treatment~ost and low health risk. However,a 

proposed Sulfate Rule is expected by May 1998. The 

Phase V Rule establishes MCLs,MCLGs, laboratory , 

criteria, and BATs for the 23 contaIn:inants appli

cable to all comm~nity and nontransient noncom

munity systems. 
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, . Radiological Regulations 
As a result of the ¥llendments to the 1986 Safe 

Drinking Water Act~ USEPAhaspropds~d a: rule for 

/ radionuclides which establishes MCLs and National, 

• Primary DrinIgng Water Regulations for radium- " 

226, radium-228, alpha. emitters,and beta particle and 

photo~ emj.t:ters. Although the proposed' final· rule 

deadline wasApril 1995, USEPA has requested an 

. eight-montn ex~ension:. The draft ~f the 1991 radio~ 

nuclides rule applies to all commllnity and 

nontransient noncommunity public water systems. ' 

" 
P~thogen and Coliform Data, 

, ., 

Total coliform bacteria measurements are intended 

. tou,.dicate the general level of urban and animal con

tatnj.nation ofa water supply,Colifonh bacteria are 

generally not harmful to huma~s; however, they 
'" / 

. could be indicators that other p;:tthogenic Qrganisms 
, " 

may be present. ' 

~Data: Sources 
Pathogen data were requested from member 

water ag~ncies by the SWC Ten wateragenci;s sub

mitted pat4~geri data (see Table 4-2 and Fi~re4-1). ' 

For the purposes of this report, 'Only raw w~ter ' 

pathogen data were compiled. Where isolation of 

SWP water was.pos,sible, this was done, realizing that \ 

many-agencies blend water ofdiffererit sources. 

Pathogen data from other sources or blends were 
" 

identified a,s such. Respondents were also asked to 

estima:te what percentage of their sOUfce water came 

froJ::Il'SWP. 

. 
Delta Area 

, , ' -

DW:&'s O&M sampled for Giardia lambliaand 

,Cryptosporidium .at Greenes Landing. on the Sacra-
J /' 

mento River in 1992-93 and Mwp performed the 

laboratory analyses. , ' 
( . 

North Bay Area 
, . - . 

.;, The city of Fairfield receives water from Lake 

Berryessa via the Putah South Canal and from the 

NBA (see Figure 4-2). Note that the ,PUtah South 

canal is not part ot SWP . Water quality d~a are 

presented,here for 'comparison purposes only. Wa

ter is diverted from the NBA to th'e cities of 

Fairfield, Suisun City, and Vacaville before it reaches 

Cordelia PriinPlhg Plant. Approximately 45,perc~:qt 
, .' 

'of the city of Fairfield's water comes from the Putah 

South Canal and abopt 55 percent of their, water 
. '\ ." 

comes from ~he NBA. The city of Fairfield moni-
, '. 

tored both sites for total ~oliform. 

, The city of V allejo receives water from Cordelia 
,,"",, ." , ~ 

,Foreb~y (NBA ~ater) and from Putah Squth Canal' 

'at the terminal reservoir, with approximately 35 per

cent of its water from the NBA and approximately 

65 percent of its wa:ter from the Putah Suuth carial. 

The citJ: of Vallejo submitted totl!,1 and fecal coliform' 

d~ta:for NBA water. 

The city of Benicia receives water from the 

NBA at Cordelia Forebay and froin Lake Herman. 

Lake Herman is a small reservoir that is used to store 

NBA water, ~d is a blend. ofNBA and local runoff 

from a small « 10 square miles) :watershed~ The city 

ufBenicia submitted total and fecal coliform data (or 

NBAwater, Cordelia Forebay water, and Lake 

Hetman water. 
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LEGEND 
NQrth B~y Area 

L Solano County Flood Control & Water 

Conservation District 

a. Fairfield b.Vallejo, c.Benicia 

South Bay Area 

2. HarveyO. Banks Pu~ping Plant - DWR 

3., Arroyo Intake to Lake Del Valle - DWR 

4. Alameda COUIity Flood Control ~ 

Water Conservation District. Zone 7 

5. Alameda ,County Water District 

6. Sant~ Clara Valley Water District 

SanJoa'l,Wn Valley Area 

7. Delta Mendota Canal at O'Neill 

Forebay - DWR 

8. Kern County Water Agency . 

Southern California ~ea 

9. Antelope Valley-East Kern Water Agency 

10. Palmdale Water District 

11. Metropolitan Water 

• Bakersf~ld 
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Table 4-2 
Sources of Coliform and Pathogen Data 

DATA SOURCE 

Delta Area 
DWR 0 & M I Metropolitan Water District 
of Southern California 
DWRO&M 
DWR 0 & M I MetropolitaIl Water District 

of Southern California 

North ,Bay Area 
City of Fairfield 

City of V allejo 
City of Benicia 

South Bay Area 
DWRO&M 
Alameda County Flood Control and Water 

Conservation District, Zone 7 
Alameda County Water District 

Santa Clara Valley Water District 

San Luis Area 
DWRO&M 
DWRO & M I Metropolitan Water District 

of Southern California 

San Joaquin Valley Area 
DWR 0 & M I Metropolitan Water District 

of Southern California 
Kern County Water Agency 

Southern California Area 
Antelope Valley I East Kern Water Agency 
Palmdale Water District 

Metropolitan Water District 
of Southern California 

SAMPLING SITE TOTAL/ GIARDIA! 
FECAL COLIFORM CYPTO. 

Sacramento River at Greenes Landing 

Harvey 0. Banks Pumping Plant 
Harvey O. Banks Pumping Plant 

North Bay Aqueduct, Putah Sou,th Canal 
Cordelia F orebay 
North Bay Aqueduct, Lake Herman, 

, CordeliaForebay 

Arroyo Intake to Del Valle 
Del Valle WTP, Patterson Pass WTP 

South Bay Aqueduct Del Valle Reservoir 
Penitencia WTP, Rinconada WTP, 

Santa Teresa WTP 

Delta-Mendota Canal at O'Neill Forebay 
. Delta~Mendota Canal at O'Neill Forebay 

Ca. Aqueduct, Check 29 

None 

None 
None 

Total only 
Both 
Both 

None 
Total only 

Both 

Both 

None 
None 

None 

State Water Project, Kern Water Bank I Total 

Kern River 

Quartz Hill WTP , Eastside WTPBoth 
Palmdale WTP Both 
Diemer WTP,]ensenWTP, Mills WTP Both 
Skinner WTP,Weymouth WTP, 
Lake Perris (Outlet Tower), Lake Perris Beach, Live Oak 
Reservoir, Foothill Pressure Control Structure, 
Silverwood Lake Outlet, Silverwood Lake Beach 

Both 

'Both 

Both 

None 
None 
None 

Both 
Both 

Both 
Both 

Both 
Both 

Both 

None 

None 

None 
None 
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Figure 4-3 Map of South Bay Area 
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South Bay Area 
DWR's O&M sampled for Giardia lamblia and 

Cryptosporidium at Banks Pumping Plant and at the 

Arroyo Intake to Del Valle Reservoir from May 1995 

to September 1995 (see Figure 4-3). This period of 

sampling did not include periods of major runoff, 

such as at the peak runoff periods following the first 

flush from a watershed. 

DWR's O&M sampled twelve times for Giardia 

lamblia and Cryptospondium at Banks Pumping Plarit 

from May 1992 to April 1993, and MWD performed 

the laboratory analyses. 

The Alameda County Flood Control and Water 

Conservation District, Zone 7 (ACFCWCD,Zone 

7)receives water from both the Del Valle WTP and 

the Patterson Pass WTP. The ACFCWCD, Zone 7 

submitted total coliform, Giardia lamblia, and 

Cryptosporidium data for the Patterson WTP intake .. 

The Alameda County Water District ({\-CWD) 

receives water from the South Bay Aquedllct includ

ingwater from Del Valle Reservoir (seeFigure4-3). 

ACWD submitted total coliform data for their 

treatment Plant, as well as Giardia lamblia and 

Cryptosporidium data for the South Bay Aqueduct 

bayside takeoff and other sites. For the pathogen. 

data, ACWD estimated the percent of Delta water 

and the percent. of Del Valle Reservoir water that 

made up the water that was sampled. Some of the 

sites they sampled along with DWR included si~es 

downstream of farm bridges. 

Santa Clara Valley Wate!; District (SCVWD) 

receive.s water from the San Luis Reservoir, and 

SWP water from the South Bay Aqueduct and Del 

Valle Reservoir. Anderson, Almaden, and Coyote 

77 

reservoirs were used primarily (or groundwater re

charge and provide some incidental flood protection. 

The district uses water from Anderson, Coyote, 

. Calero, and Almaden reservoirs. However, various 

sources were used during the 1992-1993 drought. 

Three treatment plants are used by SCVWD to 

produce drinking water. THese are the Penitencia, 

RicoIl4da, and Santa Teresa WTPs. Pentitencia re

ceives largely South Bay Aqueduct water, and 

Riconada and Santa Teresa receive a blend of South 

Bay Aqueduct water and San Luis Reservoir non

SWPwater. 

SCVWD submitted total and fecal coliform data 

as well as Giardia lamblia and Cryptosporidium data. 

for intakes to ~he three treatment plants. For the 

Giardia lamblia and Cryptosporidium data, SCVWD 

estimated the percent of source water from the San 

Luis Reservoir as opposed to water fromSWP 

sources. Therefore, the Giardia lamblia and Crypto

sporidium data for water which was one hundred per

centSan Luis Reservoir water were isolated from data 

. for in.takes to the three treatment plants that had 

blended water. 

San Joaquin Valley Area 
DWR's O&M staff sampled for Giardia lamblia 

and Cryptospondium at the Delta-Mendota Canal and 

at Check 29 of the California Aqueduct from June 

1992 to May 1993. MWD performed the laboratory 

analyses. 

DWR\O&M also sampled for Giardia lamblia 

and Cryptosporidium at the Delta-Mendota Canal at 

McCabe Road from May 1995 to September 1995. 

Kern County Water Agency receives water from 



the State Watet Project, the Kern River, Kern Wa:

ter Bank, and Friant Kern Canal. Kern CO"!lnty Wa

ter Agen~y s~bmi:~ted total coliform data for one 

hundred percent SWP water, ablend of SWPand 

Kern Water Bank water, and a blend.otKern River. 

and SWP water. 

Southern. California Area 
The. AnteLope ValleylEast Ke.rn Water Agency 

. receives'water from the east branch of the Califor

nia AquedUct (Figure 4:"4). The AntelopeValleyJEast 

Kern Water Agency su.bmitted 'total and fecal 

coliform data for intakes to two treatment,plants, 

Quartz Hill WTP and Eastside WTP. Qu~zHill 

and Eastside WTPs receive IOOperceqtof their 

water . .from the east branch ()f the California Aque-
'. , 

·duct .. I>ata were not submitted for R~samond WTP. 

Rosalnorid WTP receives water from a reservoir that 

stores California Aqueduct water transported to the 

reservoir.via a long pipeline. 
/ 

Of the fecal coliform data for Quartz Hill and 

Eastside WTPs,Colilert coliform data were not in-
r ' " ' 

cluded. Antelope ValIeylEast KernW ater Agency 

identified the Colilert data as being likely to be er-, . 
roneDus (Comparison of Methods for Total and Fe

cat'Coliforms inUnt.reated Surface Water 1992). 

Therefore, only fecal coliform data obtained via the 

multiple tube fermentation method were included in 

this report. 

PaInidale Water District receivesahout 70 per

cent of its water from the east branch of the Califor

nia Aqueduc~, and 3~percent of its water from its 

local Littlerock Reservoir. Water from both the, 

California Aqueduct and Littlerock Rese.rvoir is 

blended and stored in Palmdale Lake. Palmdale 

Water District submitted total and fecal ,coliform 

data for the intake to the 
. \ , 

Palmdale WTP. -------..-------~ Ma:ximumyalue 

MWDreceives wa

ter from the Colorado 

River, and from the 

SWP through Wey

mouth, Diemer, Jensen, 

Skinner and Mills 

WTPs. Water from 

'these sources are 

blended in various com

binations and supplied 

to member agencies. 

MWD subm:itted 

Giardia lamblia and 

Cryptosporidium data for 

i. the Pieme~, Jensen, 

Mills, Skinner, and 

Weymouth WTPs; 

Lake Perris Outlet 

Tower; Lake Perris 

Beach; Live Oak Reser

voir; Fbothill Pressure 

Control Strticture; Sil

verwood Lake Outlet 

Tower; and Silverwood 

Lake Beach. 

(80% of the data are 
in titis range) 

\ ' 

o 

90th Percentile 
......- (90% of all the. data are 

equal or less than this value) 

Median Value 
(50% of an the data are· 
above or below this value) 

:loth Percentile 
~ (10% of all the data are 

equal or less than this value) 

Water Quality 
Data 

......- Minimum Value 

Figure4-4 Guide to Box-and-WhiskerPlots 

The water quality data are presented in the for

mat of box-and-whisker plots (Figure 4-5). These 
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plots shoW-the median value (for the five-year period) 
, , " ( 

as a central point-The bo~ around the central value, 

the "box" of the box-and:-whisker plot, shows where 

eighty percent of the data lie; The outlying values are 

the ''wfu''skers''of the box-and-whisker plot 'and are 

the minimum and maximum values/in the data set. 

J Coliforms 

Raw water coliform ~alues ar,? reported here. 

These values are higher than treated Water v~lues 
I.' -.' 

coliform values for watet: districts in the North Bqy .. ' 

~rea. The cities of Benidaand Vallejo submitted 

• . coliform d~ta in the {onn of most probable mlmber. . 

. (MPN) obtained by the midtipl~tupe fermentation 

technique.: The city of F~irfid<l submitt(:!d:total 

, coliforfl? data obtained bya HeterotrophicoPlate 

Count.Therefor~, it was riot possible to compare 

data from the cities of Benicia and V alIejowith that 
, -," 

of the city ofFairfidd. 

The highest total coliform~oncenttation was .. 

mea~pred in the NBA 
" .'Figure 4-6 Summary of Total Coliform V alu~s: North Bay Area 
12.00 

, , 

water (see Figure' 4-6" 

1050 

900 
M34.= 1600 

" 
i 

750 

,600 , 

, 
450 \ 

, 

300 , 

150 
J 

I 20 I I ~. I ." o 

, 
, 

::::r::::: 'Min -Max 

CLJ 1O%~90% 
'0 Median value 

Total Coliform (MPN) " , ' 

. , 

II ~ .. 

( 

for datil from the cjti~s 

of~eniciaand ValIejo); , 

NBA water had a me.

dian total coliform con

centration of" IIO 

MPN1Ibo ml:' take 
. ../ " 

· Herman, a reservoir for 

.excess NBA water that' 

also drains a small wa-

Cordelia - . NBA-.BenICla 
Vallejo 

, 
Herman -
Benicia 

Cordelia -, 
Benicia 

· tershed, had the lowest. 

total coliform concen- , 

ttation 6f 23 MPN/IOO 

mt CotdeliaForebay,' 

· ,which. stor~s NBA wa-

and, therefor~, should not be co~pared'to regulatory' 

. standards. However, iawwater coliform values are, 

valuable in.the .sdection of treatment processes to 

),.provide pathogen-free finished water. Figures 4-6 . . 

tl¥ough4-14 show total and fecal coliformconcen-

tr.lltions for different regions of SWP. 

North. Bay Area. Figure 4-6 shows total 

ter, had a median total 

coliform toncentrationof ;2-70 MPN/,oo mL . 

. Figure 4'-7 shows total coliform data collected by 

. the cirY of Benicia at the NBAover time. Peaks ift 

total coliform concentrations are seen in the winter 

months Oanuary-February), ~itha high vaiue of 

5,000 MPNlroo 1111 seenjn February 1992. 

South Bay Ar~a. The range of total colif.<?rm 

.\ 
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Do 

,~ 

concentrations were lowe'r in the South Bay area 

than ~he North Bay area (see Figure 4-8). The high- ' 

est median total coliform concentration: observed 

was at the hayside terminal·of the South Bay Aque-
- ," \.. -, 

duct (me,dian ~ 240 MPNlwoml, range =2 to >l,6oo 
, . \ , . , 

MPNhooml). The lowest median.::oliform,value 

l 

, San Ioaquin Valley Area. In theS~n Joaquin 

Valley ~rea, the Kern County Water Agency re

ported total coliform values that ranged from Ito 

2;015 MPNlwo ml in SWPwatet(median = 8 MPNI! 

100 ml); total coliform values thatranged {tom I to 
- , ' 

no MPNhoo ml (medl:in = 12 MPNlIoo m1) inwa-

Figure 4"'7 Tot~ Coliform, at North Bay Aqueduct Over Time 
5000 

45QO 

4000 

3500 

3000 , 

2500 

2000 

• .' . 1500 

• 1000 • ' .. •• • 
• 

Sample Date' 
~! 

'was in the Santa_ Teresa WTPintake (median = 8 
, , ( 

MPNhooml, range' =2':0 900 MPNhop nil). 
Patterson Pass, Del Valle, and Penitencia WTP in

takes h4d median total coliform values ranging from 

i7 to 30 MPNhoo ml. 

terthat was ~ SWP /Kern Water Bank water blend; , 

_ and totaL coliform values that ranged from Ito 

40 MPNlwoml (median=8 MPN/l9oml) inwater 

at the Kern River Intertie with SWP (see Figure 4-

,9). It appears from this data thatthe coliform con-



,) 

centration in the SWP is increased when blended by 

Kern County Water Agency with Kern Water ~ank 

water, and remains approximately the samer when 

blended with Kern River water. ' 

~outliern California Area. The median totl!l 

cpliform values for Quartz Hill and Eastside WTPs ' 

2Boo 

'2000 

1600 

1200 

Boo 

400 

Figure 4-8 Summary of Total Coliform Values: South Bay Area 
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Figure 4-9 Summary of Total Coliform Values: SanJoaquin Valley Area 
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wel"e II and 18 MPNI 

100 ml, respectively 

(Figure 4-10). Data 

for tile Palmdale 

WTP intake from , ' 

Januaryj, 1990, to 

October 4, 1995, 

which receives water 

further south on the 

east branch of the 

California Aqueduct, 

show~ a median total, 

coliform valueof30 

MPNlIoo ml, slightly 

higher than the in

takes for the Antelope 

ValleylEast Kern Wa

ter AgencyWTPs. 

Summary. In 

general, the highest 

total coliform counts 

were seen in the NBA. 

Tile 1nedian total 

coliform values in the 

NBA was 110 MPNI 

100 nil. Other areas of 

elevated coliform con

cen'trations were the 

South Bay Aqueduct 

terminus with a me

dian total, coliform -
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value of 240 MPNiIOQ ml, and the PaIlndale WTP, 63 MPN 1100 n,.l, respectively. 'Similar tothe trends' 

which receives water from the east bran~h of the seen witb.toial coliform, fecal coliform counts in: 

California Aqueduct, . . ' 

\ with a median total 

. coliform of 30 ,MPN I 

, Figure 4":10' Summary Of Total ColiformV alues:.southe~Il California Area 
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600' 
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centrations showed 
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coliform concentra

tions in the NBA (see 

Figure 4-11). The high- . 
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(reservoir for exce,ss 

NBAwater and local 

runoff). Cordelia 

Forebay inedianfecal 

coliform Conc.entra

tions measured by ,the 

city pfVallejo and the 

city of Benicia'were 20 

MPNjIOO ml and 
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creased during the months of January to February· 

(s'ee Figure 4:-1.2). 

. South Bay Area. Figure 4-13 shows fecal 

colifonp concentrations for the SCVWD iFl the 

South Bay area.Penitencia WTP, which receives in

flue.ntfroIp theSo~th Bay Aqueduct, had the hi~

est median fecal coliform concentration of II MPN I 

Southern California Area. Figure 4-14 shows fe

cal.,coliform concentrations for Quartz Hill a~d 

Eastside WTPs j as weli as for PalmdaleWTP . 

Quartz Hill and Eastside WTPs had telatively low 

median fecal coliform concentrations of 2 and 4 

MPN/lOo ml, respectively, while Palmdale WTP 

had higher meai~ fecal coliform concentrations of 

. . 

. .. Figure 4-12 Fecal Coliform at North Bay Aqueduct Over Time 
1600 .. 

. 1400+---~~------------~~~--~~----------------------------------------~------~~-1 

1200+---------~--------------__ --------~~--~----~------~----------------------------------~1 

1000: 

• 
800 

z a.. 
::E 

600 

/ 

400 

• • 200 

• 0 

100 ml. Rinconada and Santa Teresa WTPs, which 

receive blends of San Luis Reservoir and South Bay 

Aqueduct water, had lower median fecal coliform 

concentrations. 

• 

• . . 

Sample Date 

II MPNhooml. PalmdaleWTP also had.a wider 
. . 

range of fecal coliform con<;entnitions, {rom a low of 

less than 2 MPNhoo ml to a high of greater than 

1,600 MPN/lOo ml. 
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c • Summary. Of the data evaluated, the highest 

median fecal ~oliform values were in CordeliaF ore-

the Delta-Mendota Canal at O'Neill Forebay and at . . . ~. 

Greenes Landiit& on.the-Sacramento River, which 

bay (median = 63 

. MPN/lOo mlhri the 

North. Bay area. In 

the South Bay area, 

the median fecal 

coliform value for 100 

percent.South Bay 

Aqueduct water was 

Figure 4-13 SU'mrnary of Fecal Coliform Values: South Bay Area 
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. - . . 

were sampled by DWR'sO&N,{ (~ndsubi:nittedto ' 

MWP fo~analyses) in 19?2-93 (see Figure 4::'15). The . 

~verage' Giardia lamblia concentrations at Greenes 
.' ., 

Landlngand the Delta-Mendota Canal,were 37 and 
~ " - , A' 

Figure 4-15 S~lliun:~ of Giardia Results for the State Water Project: Deita/San Luis/San J ~aguii Areas 
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,6 cysts/wo L; respectively. 

. DWR sampling far Giardia lamhlia at Banks 

'PumpingPlant, Delta-Mendata Canal, and the Cali- ' 

39 cystshoo Lat Pattersan" Pass WTP 

(ACFCWCb, Zane 7) . 

Sautherri Califarnia Area. Figure 4-17'shaws 

Figure 4-17 Summary af Giardia ResUlts farthe State Water PrajeCt: Sauthern Califarnia Area 
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farnia Aqueduct at Check 29 in 1995 did nat result 

in any po~itive samples. Average repaning limits far 

the 1995 DWR sampling rangedfrom appraximately , 

5 to 30 CYStS/100 L. 

Sauth Bay Area. Figure 4-16 shaws Giardia 

lamhlia cancentratians in the South Bay Area. The 

acly pasitive Giardia la1rlhlia samples were detected 

in Rincanadit WTP intake water (SCVWD), and in 

ane Sauth Bay Aqueduct bayside takeaff sample , 

(Alameda Caunty Water District). The ane pasitive 

Giardia lamhlia canc'entratian far the Rincanada 

WTP was 4-4 cysts/mo L, which was for arie aut af 
, ' ,\ 

21 samples analyzed. The Giardia lamhlia concentra-

tian far the ane'Sauth Bay Aqueduct bayside take

off sample, which was 75 percent<Delta water and 25 

percent Del Valle water, was 2.1 cystS/100 L. Aver

age reparting limits far all reparted data w~re as law 

as 0.1 cystS/100 L (at Rincanada WTPY to. as high as 

• __ '8"1 

Ski n ner \NEymouth 
WTP WTP' 

Intake' Intake
MWD MWD 

• .. 
Lake 
P~rris, 

Outlet 
Tower 

• % Positille Samples f-'-D Ave. Cane. (cysts/1OoL) r-
• Ave. Reporting Limit r-

(cysts/10oL) . , 

• • 
Lake 

Perris, 
Beach
MWD 

Live Oak' Foothill Silverwood SilverwOOd 
Reser- Pressure Lake, Lake, 
voir- (ontrol Outlet· Beach-

MWD Struc- , Tower ,MWD 
ture 

Giardia lamhlia data in the Sauthern Califarni~ area. 

Pasitive Giardia lamhlia samples were ab~ained by 

MWD at the t~eatment plant intakes (Diemer, 

. Jensen, Mills;Skittner, Weymauth),at the autlet 

tawer to. Lake Perris, and at the Faathill Pressure' 
, / v, ' 

Cantral Structure. A~erage cancentrations ranged 

from 1.5 cystsiioo L at Skiriner WTP and Lake 

Perris, to 7 cysts/mo Lat Weymauth WTP. Aver

age reparting limits far all reparted da!atanged fram 

~ to. 21 cystsiIoo L. 

Cryptosporidium Data 

Delta/San Luis Area. Cryptosporidium data in 

the Delta area were abtained fro~ DWR's O&M 

, sampling in 1995, and from MWD sampling in 1992- , 

93., Positive Cryptosporidium samples were detected 

at Greenes Landing, ,Banks Pumpi~g Plant? the' 

Delta-MendataCanal, and Check 29 afthe Califar-
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- ' , - ,-

, 'ni~ Aqueduct inr992-93 by MWD(see Figure 4-IS}. ' 

Average concentratio~s ranged from I] oocy~ts/roo 

Lilt Check 29,tb 54 oocystslIOO L<!t Batiks Pu~p-

ing Plant. , '" . . 

SaP:{plingby DWR i~I995 at Banks Pumping, 

, Plant;I)elta-M~ndota Canal, and A~royo Intake to 

L. 
0' 

( 

Summary of Gryp.to~Pdridium Results 'for the Sta.te Watler proje<;t: 

DeltalSan LUislSan] oaquin Area .% positIve Samples 
DAve. Cone,' 

(eystslmo L) 
10.0 .,....---------......,.-------....,,......:.---.....:.-....... -l. Ave. Reporting Limit 1;-;. __ - ....... 
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6a+-------__ ------__ ~~ __ ~~~--~------~~ 

#." , 20. 
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ing- DWRlMWD 
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. Plant- DWR PlaAt- -Canal- D,WR Canal-

DWRlMWD, DWR/MWD 

CA Aqueduct, 
Check 29- DWR/ ' 

MWD 

, Figirre4":i9 Summary of Crypt~sporidiUfn Re;ufts for the State Water P~oject: Sou~h Bay Area 
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Location Intake to WTP', PassWTP Bayside : Bayside Bayside Bayside' Bayside SCVWD WPT- WPT- Teresa 
Pel Valle- Intake- Intake- Takeoff Takeoff Takeoff Takeoff Takeoff SCVWD SCVWD WPT-

'DWR ACFCWCD, ACFCWCD 100%, ,75% 50o/~ Delta 100% Del Un~ SCVWD 
Zone? l)elta- " Delta 50% Del Va lIe- known-, 

AC!) 25%- ACD Va lIe- ACD ACD ACD 
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Lake Del Valle did not result in positive 

Cryptosporidium samples. However, presumptive 

results of samplingat Banks Pumping Plant showed 

positive samples with concentrations ofless than IO 

Water District: Positive samples were only seen in 

IOO percentSan Luis Reservoir water taken into 

SCVWD treatment plants, and in the intake water 

to Penitencia, Rinconada, and Santa Teresa WTPs. 

Figure 4-20 Summary of Cryptosporidium Results for the State Water Project: Southern ·California Area 
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Sample East Palmdale Palmdale Diemer Palmdale Palmdale 

Location Branch Lake- WTP WTP Lake- WTP 
CA Palmdale Intake- Intake- Palmdale Intake-

Aque- Water Palmdale MWD Water Palmdale 
duct-

Palmdale 

oocysts/IOO L. However, internal bodies of the 00-

cysts were not identified (i.e., confirmed) with these 

presumptive results. Average reporting limits ranged 

from about 2 oocystS/IOO L (Arroyo Intake to Lake 

Del Valle) to II ooCYStS/IOO L at the Delta-Mendota 

Canal. 

South Bay Area. Figure 4-19 shows Crypto

sporidium results for the South Bay area including 

data from DWR, Alameda County Flood Control 

and Water Conservation District, Zone 7 ,Alameda 

County Water District, and Santa Clara Valley 

% Positive Samples 

D Ave. Cone. (cysts/10oL) t--

• Ave. Reporting Limit t--

(cystS/100 L) 
f--

~ h 
Diem.er Jensen Mills Skinner Weymouth Lake Lake Live Oak 
WTP WTP WTP WTP WTP Perris, Perris, Reservoir-

Intake- Intake- Intake- Intake- Intake- Outlet Beach- MWD 
MWD MWD MWD MWD MWD Tower MWD· 

(Rinconada and Santa Teresa WTPs blend water 

from the South Bay Aqueduct and the San Luis Res

ervoir) 

Average Cryptosporidium concentrations mea

sured by SCVWD ranged from 0.1 oocystslrQO L at 

Penitencia WTP to 3-400cystslroo L for 100 per- . 

cent San Luis Reservoir water. These concentrations 

are relatively low compared to other Cryptosporidium 

concentrations measured throughout the State. 

Southern California Area. Figure 4-20 shows 

Cryptosporidium concentrations for the Southern 



California area, including data from Palmdale Water 

District and MWD. Positive concentrations were 

seen at the MWD treatment plants. Average con

ceIHrations ranged from 1.1 ooCYStS/IOO L at Mills 

WTP to 3.7 ooCYStS/IOO L at Weymouth WTP. The 

average reporting limits for samples obtained at the 

MWD treatment plants ranged from 1 to 7 oocysts/ 

100 L. The average reporting limits for Palmdale 

WTP and the eastbranch of the California Aque

duct measured by Palmdale Water District were 20 

ooCYStS/IOO L. 

Summary. Due to variations in the reporting 

limits and analytical laboratory performance, it was 

difficult to compare the results of Giardia lamblia 

and Cryptosporidium analyses between sites. Avail

able data show, however, high positive concentra-
, , 

tions of Giardia lamblia and Cryptosporidium in the 

Delta, as measured by MWD. 

Cryptosporidium oocysts were detected by 

SCVWDdue, in part,' to very low reporting limits. 

For the most part, ACFCWCD, Zone 7 did not ob

tain positive Giardia lamblia and Cryptosporidium 

results. Giardia lamblia was detected, however, by 

both SCVWD and Alameda County Water District 

in 100 percent South BayAqueductwater (2-4 cysts/ 

,100 L). 

In the Southern California area, Giardia lamblia 

and Cryptosporidium were seen in almost all of the in

takes to MWD WTPs. Palmdale Water District did 

not obtain Giardia lamblia and Cryptospondium con

centrations with their reporting limits. 

Data Sources 
Municipal Water Quality Investigations Pro

gram 

Water quality data for chemical constituents in 

the Sacramento-SanJ oaquin Delta and major inputs 

to the Delta were obtained from the MWQI Pro

gram. 

Program History. The MWQI Program was es

tablished inl989 by DWR. The Program unified 

DWR's drinking water quality studies in the Sacra~ 

mento-San Joaquin Delta. The MWQI Program 

incorporated the project objectives of two predeces

sor programs, the Interagency Delta Health Aspects 

Monitoring Program and the Delta Island Drainage 

Investigation that began in July 1983 and January 

1987, respectively. Participan~s in the program in

clude representatives of the U.S. Environmental Pro

tection Agency, the State Water Resources Control 

Board, the California Department of Health Ser

vices, Contra Costa Water District, and the munici

pal contractors ofSWP. 

Program Goals. Under the MWQIprogram, 

DWR staff monitor and assess the majorsources of 

water quality impacts in the Delta, as related to 

drinking water supply. Sites being monitored include 

locations in the Bay-Delta estuary, river inflows, 

drainages from land surfaces,and Delta channels. 

The Program's major goal is to assist water agen

cies in protecting and improving Delta drinking 

water supplies and to guide water treatment re

search. To achieve this, Program staff examine the 

major sources and causes of water quality changes in 

the Delta that affect drinking water quality. Key 

Delta channel and river stations and Delta island 
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drain~are monitored fQr trihalomethaneformation The Committee provi~es specific expertise inJabo

nttory methodologies; regulatory affairs, r«rview of 

the analysis, interpretation, and reporting of pro-

potential,arsenic, copper,'mercury, minerals, some 

pesticides, and currently unregulated 'constituents 

being considered for regulation. 

Table 4-3 
MWQI staff collect water quality , 

data for numerous purposes. The data 

are used to; 
MWQI Program Advisors and Participants 

! eb'l- Alert water agencies about poten

tiaI c,ontaminant sources to Delta 

water supplies; 

~ 'D~cum~nt wa~~r quality under a 

variety of hydrologic conditions for 

studying water, transfer alterna

tives, water quality standards, and 

for 4eveloping predictive modeling 

capabilities; 

~ Determine the influence of sea 

water intrusion, and e:x:ternal 

sources, of farm drainage; river in

put, in-channel processes, weather, 

and SWP andCVP operations on 

Delta drinking water quality.Sele

nium,bromide, and other inorganic 

constituents are used to traCe the 

movement and mixi~g of water 

from,different sources; arid 

~ Assist DWR and other participat

ing water agencies in planning; pro- . 

tecting, and improving drinking 

water quality. 

MUNICIPAL WATER QUALITY INVESTIGATIONS ADVISORY COMMITTEE: 
Rick Woodard 

Jim Beck 
Bill Brennan 
Byron Buck 

DougChun 
Francis Chung 

John Coburn 
Richard Denton 
Russ Fuller 
JimH'oren 

Judith Heath 
Bob Hultquist 
TomHoward. 
, Marvin Jung 

Jerry Killingstad 

Stuart Krasner 
, Bruce Kuebler 

Michael Lanier 
Bruce Mader 
Frank Maitski 

Alexis Milea 
Dale Newkirk 
Sta,nley N arwold 
Panbj Parekh 

Chairperson, California Department of 
Water Resources 

Kern ,County Water Agency 
Central Coast Watet Agency 
California UrbanWater Agencies' 

Alameda Co~ntYWater District 
California Department of Water Resources 
State Water Contractors 
Contra Costa Water District 

Antelope ValleylEa!\t Kern Water Agency 
. Contra Costa Wa):er District 

California Department of Water Resources 
California Departrrien~ of Health Services 
State Water Resources Control Board 

'Marvin Jung & Associates 
Alameda COUlity Flood Control and Water 

Conservation District 

Metropolitan Water District of Southern California 
Los Angeles Department of Water and Power 
Alameda County Water District 
U.S. Environmental Protection Agency 
Santa Clara Valley Water District 

California Department of Health Services 
East Bay Munidp~ Utility District 
Palmdale Water District 
Los Angeles Department of Water and Power 

Program 'Advisors. The MWQI Committee 

provides policy-level guidance and recqrnmends pro

gram modifications as needed to respond to chang

ing drinking water quality concerns (see Table 4-3). 

gram data. TheCommittee,'also reviews and com

ments on program reports. 

Monitoring Stations. The complete list of 

MWQI monitoring stations is presented in Table 4-
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•. , 4. In the MWQ~ Program 1 chapnel,stadon~ (see Fig~ 
, - , ,\.., 

,ure 4-21) and agricUltural drains (see Fi~re '4-22) are 

, -,', .', " 

Taole 4-4 MWQI Monitoring Stations 

ID 

3 

7 
8 

9 
10 

,II 

12 ' 

25 
26 
,27 

44 
45 
46 . 

51 
,60 
61 
62 

63 
64 
65-
68 

69 

75 
76 
n 

,87 
,88 
91 , 

100 

103 

105 

STATION NAME 
American RiveratW,T.P. 
Sacramento Rivet@'G:reenes Landing' 

'Cache Slough @ Vallejo P.P., 
Little Connectio'n SI. @ Empire Tr. 

, Ag Dr:iin on Empire Tr.,W.end8-Mi.Rd. 
Rock Sl~ugh @ Old River 
Clifton Court Intake 
DMC Intake @ Lindem:an~ Rd. 
Delta P.P. Headworks" 
Middle R. @ Borden HWy. 

, San Joaquin R. near Verna!i.s 
Sacramento R. @Mallard Island 
Natomas Main Drain ( 

. AgDrain on Bouldi~ Tract, P.P. NO.1 
Ag Drain ?n Bouldin Tract) P.P. No.2 
AgDrainon Kfug Island, P.P.NO.l 

. Ag Drain on King Island, P.P.No.2 
Ag Drain on King Island, P.P,No.3 
Ag Drain on Pescadero Tract, P.P. NO.1 
Ag prain oil Pescadero Tract, P.,i>. No.2 

, Ag Dratn 'on Pescadero Tract,P,P. No: 3 

Ag Drain on Rindge t~act,p.P. No.2 
Ag Drain on Upp'erJon~s Tract».P.,No. 2 
Ag Drain on Brannatllsland, P.P. No. I 

AgDrain on BTannfUllsland,P,P. No.2 
AgDraiil on Brannan Island, P;P. NO.3 
AgJ)rain on Brannan Island, P.P. NO.4 
Ag Drain.on Clifton Court -
Ag Drain on Pescadero Tr., P.l'. NO.4 
Ag Drain on Pescadero Tr.,P.P. NO.5 

San] oaquin R. @ Maze Rd. Bridge 
Ag Drain onLower]oiles Tr., P.p~No. I 
Ag Drai~ oh Lower ]onesTr., P.P. No.2 
Barker Slough @ North Say P.P. 
Sacrani~nto R. @Rio Vista Bridge 
Honker Cut @Athertpn Rd. Bridge 
Old River N/o Rock S1. (St. 4b) 
Old River near Byron (St. 9) 
West Cana). @ Clifton Court FB Intake' 

\. 

monitored. Data from dght of the,ch~el monitOt-
, ,-: '. ': 

ingstatiCinsrepresenting major stations in the Delta 

ID 
107, 
108 

IIO, 

III 

II2 

Il3 

II4 

1~5 

II? 

lIS 

Il9 
121 
122 

I2.3 
124 

125 
12(J 

,127 I. 
· 128 

, 129 

130 

131, 

· 132 

133 
14°" 
141 
142 

143 
· 144 

145< 

146 

147 
4II 

413 
602 

604 
605 
606 

STATION NAME 
'Delta Cross Channel Gate nr walp.ut Grove 
GeDrgiana SI. @WalnutGroveBridge' 
Middle R. @ Bacon Island Bridge 
Middle R. @ MQWry Bridge (Undine Rd.) 
Turner Cut@ McDon;Ud ISland Ferry 
Of<! Rive; @ Sand'Mound Slough" 
Middle R. nr.LathamSI. <Ferry Site) 
Con~ection: SL@ M:andeville Is.Bridge 
Santa Fe-Bacon Is. Cut nr .. Old River 
W oodwardlN. Victoria Canal nr. Olel R: 
NOl:th CfUlal nr. OlelRiver 
Grant LfnelFabimlBell Canals fir Old 
Old River1JlS from DMC Intake 

. !'-g Drain on Webb Tract, P.P. No. I 

Ag Drain on Webb Tract, P.P. No. t, 
- Ag Drain on Hollanq Tract, P.P. No. I 

AgDrain oil HollandTract,P.P. No.2 
Ag Drain on HOllapd Tract, P.P.NOd 
Ag Dr3in on Bacon Island, P.P. No. i 
Ag Drain on Bacoil lsland,P .P; No. 2 

San]oaquiri River @JerseyP6int 
False R. @SoutherlyTip of Webb Tr. 
Old R. 6/ro mi.belowDMC Intake 
Contra Costa P.P. No. I 

" Ag Drain on Staten Island P.P. No. I 
Ag Drain on Staten IshindP.P. NO:i 

Ag Drain on Venice Island 
Ag D.rainon Woodward Island 
AgDrain on Mandeville lSI., P.P No. I 
Ag Drain on Mandeville lsI., P.P. No.2 
Ag Drain on Orw'ood Tract 
Ag Drain on Palm Tract . 
Mokelumne R. below Georgiana Slough· 
L. Potato Slough @Terminous 
San]oaquin R. @ .rvt;ossdale Bridge 
Old River near Tracy 
Middle R. @ Tracy ~d. Bridge 
Grant Ln. Can~ @ Tracy Rd. Bridge 
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as Well as major inflow mdoutflow stations to the· 

. Delta arepresent~d in this repo~. The stationabbre

.. ' viations are noted in paienth~~es. 

The American River at the WTP intake that 
, " . -' -, \ 

. serves the city of Sacramento (AMERICAN) . 

/ '. 

The Sacramento River at Greenes ;Landing, a 

station located downstream of the confluence of, 
- -" - " 

the Sacram.ebto 'anq American ,rivers, approxi~ 

mately eight miles south bfFreeportBridge on 

· the Sacramento River (GREENES) (d~~ from· 

this station were used td cllaracterize the qual-, 

ity of the Sacramento River as it flows into the 

Delta) 

· Barker Slough at North Bay Pumping Plant that 

serVes Sol~no and N apa cou~ties (BARKER

NO BAY) 

Middl!,! River at Borden Highway, an. interior 

Delta site (MIDDLER) . 

· Clifton Court Intake to the Clifton Court F~re-

· bay from which water is tak~n.~o the H~ey O. 

, Banks Pumping Plant (CLIFTON) 

HaiveyO.Bank,s De,ltaPu~ping Plant,whichis 
-' ~ -

the Headwaters'ofthe CaliforniaAq~educt· 

(BANKS) 

Delta-Mendota Canal Intake at LindeIllann 

· Road, .which is located ih the intake chamiel of 

die Tracy Pumping Plant' for the De1ta

Mendota Canal (DMC) 

The SanJoaqllin River hear Vernalis, :which rep

'resent~ waterqug1it)r of the San Joaquin River 

93 

, " '. .' !,. 

bef.ore it enters the ihterior ofiheDe1ta . . . 
, (VERNALJS) (station is upstream of the cities, 

. of Stockton and Tra~y) 

DWR Divi;ionof OperatiOJ:ls and Mainte.

'nance' 

Water' quality dat,a tor major stations along 

'SWP south of th~ Delta were obtained from DWR's 

· O&M Water Quality Moititoring Program. Giardia . 

.' lambliaand Cryptosporidium data wereals() obtai~ed . 

fromO&Mand are presented in the ~~port,section 

on pathogen data; 

Program History.W ater quality monitoring of 

S'VP heganin 1968 with the completion of the Cali~ 

forniaAqueduct. The focus of the early water qual- , 

: ity monitoring was, on nuneral quality and controlling 

eutrophication (incr.eased producti~ty) in the Aque:" 

· duct and reservoirs of SWP. Object~ves jm;luded . 

· documenting SWP water quality, as~essing trends, 

identifying potential problems, and performing spe-

, cial studies in areas of unique impor~~nce. 

Water qualitymonit~ring ofSWPiscarriedout 

by st.~ff of the five Field Divisions. In the northern 

part of the State, Oroville Field Division and the 

Beckwourth Subcenter are responsible for sampling 

in Lake Oroville and. Feath~r Riv~r re~ervoirs, re

spectiveiy. Delta Field ~ivision monitors the North 

and South Bay Aqueducts,Lake Del Valle, and sta~ 

tions in the California Aqueduct near Clifton Court, 

at the head of the C<1lifornia Aqueduct. San'Luis 

Field;Division monitors·from Milepost 46.18 to 

Check 21 at Milepost 172,44 of the Californ~a Aque~ 

duct near Kettleman City. San Joaquin Fieldpivi-

,'sion conducts the water quality monitoring in the 



94 Figure 4"21 MWQI Sampling Stations 

TRAcv . 

LEGEND 
1. AMERICAN 
2. ·GREENES 
10. CLIfTON 
11. DMC 
12. BANKS, 
13. MlDDLER 
14. VERNALIS 
87~ BARKERNOBAY 

'< , 
) 

MAMTECA. 



LEGEND 
8. AGDEMPIRE 

21. BOULDIN I 
22. BOULDIN 2 
-25: KING I SPP or 

26. KINGrSPP 02 

27. KING I SPP03 
44. PESCADERO 01 
45. PESCADERO 02 
46. PESCADE~O 03 
50. RINDGEPP01 
51. RINDGEPP02 
60. UP]ONESPP 02 

61. BRANNANPP or 

62. BRANNANPP 02 
63. BRANNANPP 03 
64. BRANNANPP 04 
123. WEBB or 
124. WEBB 02 
125. HOLLAND 01 

126. HOLLAND 02 
127. HOLLAND 03 
128. BACON or 

SACRAMENTO SAN JOAQUm DEL T ... 

TRACY' . 

\ . 
Agricultral Drain Sampling Stations Figure 4-22 95 

LODle 



Coastal Aqueduct and from about Milepost 173 to 293 

in the California Aqueduct. Southern Field Division 

samples and monitors the California Aqueduct south 

of Edmonston Pumping Pbnt, as well as S~lver

wood Lake and Lake Perris on the East Branch, and 

Pyr,amid Lake and Castaic Lake 011 theW est :Sranch. ' 

All Field Divisions ¥e responsible for sampling non

Project inflows. 

The water qualitr goals ofO&M and the Main

tenance Op~rations Control Office are to: 

ed Monitor'SWP water quality in comparison to 

drinking water standards and Article 19 Water 
\ , 

Quality Objective's (Article i9 of "Standard Pro-

visions, fot Water Supply Contract" contains 

objectives for several water quality parameters), 

ed Document temporal and spatial changes in SWP 

water quality, 

~ Provide SWP contractors with water quality' 

data toassessWTP operational needs, and 

ed Conduct·studiesas needed to.·charaderize the 

effect of speCific activities on ~WP water 

quality. 

Monitoring Stations Within the State Water 

Project: SWP monitoring stations are distributed· 

over a distariceof more than 500 miles (800 km) from 
I 

the upper FeatherRiver Reservoirs in Plumas County 

in the north to the terminus of the Project at Lake 

Perris'in Southern California (s~eFigure 4~23) .. 

Dat~ from major statiOl;l.s along the California 

Aqueduct were selected for this report. These sta

tions are: . 

. NBA at Barker Slaugh. The NBA is a pipeline be

tween the Barker Slough Pumping Plant and the 

terminal tank. Water flows from Lindsey Slough' 

into Barker Slough. Water is pumped out of 

Barker Slough at the Barker Slough Pumping 

Plant. 

Harvey 0. Banks Pumping Plant. This pumping 

, Plant pumps water from a channel connected to. 

Clifton Court F orebay into the California Aque

duct. ,Water is diverted into the Forebay from 

,West Canal and Old River .. 

S~uth Bay Aqueduct at Tt;rminal Tank. The South Bay 

Aqueduct consists of both open canal and pipe-
, , 

line segments between~ts inception at the South 
/ . 

Bay Pumping Plant and the storage tank, which 

is tocated at the terminus ofthe South Bay ~q

ueduct. 
" 

Delta-Mendota Canal at McCabe Ro~d; Water qual-

ity data from this location represent the quality 

of water in theDMC that is pumped from the 

,DMC into O'Neill Forebaywhere it mixes with 

water from the SWP system: 

'San Luis Reservoir at Tunnel Island. This station is 
1/ ' " / 

located ne~r intake to the Pacheco Pumping 

Plant on the W,est si,de of the San LuIs Reser~ 

voir. 

California AquelluctlO'Neill Outlet (Check 13). This 
, , . 

station is at the O'Neill Forebay outlet to, the 

San Luis R,each of the California Aqueduct. The 

data characterize the combined quality of waters 

from the :Qelta'-Mendota Canal and California 

Aqueduct as well as storage water from San Luis 

, , Reservoir. 

CaliforniaAqueduct (Check 21). Check 21 islocat~d 

on the C~lifornia Aqueduct near K~ttleman 

City and is at the downstream end of the San 

Luis Canal joint-use reach of the Aqueduct. 
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California Aqueduct (Check 29). This station is on 

the California Aqueduct just below the Kern 

River Intertie. 

CaliforniaAqueduct (Check 41) - Tehachapi Afterbay. 

This station is located just downstream of the 

tunnels through the Tehachapi Mountains at 

Figure 4-24 Total Trihalomethane Formation Potential in the Delta Region 
1600 r-----------~--~----------~------------~------------~----~ 

the point where the 
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bifurcates into the east 

and west branches. 

Silverwood Lake at 

Tunnel Inlet. This lake 

is on the east branch 

of the California Aq

ueduct, at the point 

where water is sent 

through the San Ber

nardino Tunnel to 

Devil Canyon Power 

Plant. 
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Figure 4-25 Total Trihalomethane Formation Potential in the SWP 
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California Aqueduct at 

Devil Canyon. 

Samples are collected 

in the afterbay of the 

Devil Canyon Power 

Plant. Water from this 

location is delivered to 

contractors in the 

San Bernardino and 

Riverside areas, and 

sent to Lake Perris. 

Lake Perris at Outlet. 

Lake Perris is the ter

minal reservoir on the 

east branch of the 

California Aqueduct. 

The monitoring sta-
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tionis located at the point where deliveries are 

made to MWD's facilities. There is a pipeline 

that bypasses Lake Perris. 

. Pyramid Lake atTunnel Inlet. Pyramid Lake is one of 

two large reservoirs on the west branch of the 

California Aqueduct. The sample station is lo

cated at the point where water is released to 

Castaic Lake. 

Castaic Lake at Outlet Tower. Castaic Lake is a large 

reservoir on the west branch of the California 

Aqueduct. These data characterize the quality of 

.. water delivered at the terminus of the west 

branch at the point where MWD facilities be

gin. 

Water Quality Data 
The water quality data from the MWQI and 

O&M monitoring programs are described in this 

section. Summary tables of the data are in Appendix 

B. These tables contain information on the constitu-
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ents sampled, the number of samples, the range of 

values, the median, the tenth percentile, and the 

ninetieth percentile values. The period of record 

varies for each location and constituent. In general, 

the data presented in this section were collected be

tween 1990 and 1995. 

Disinfection By-Products 

Total Trihalomethane Formation Potential. 

Since untreated water does not generally contain sig

nificantquantities oftrihalomethanes (Tl-IMs), wa

ters of the Delta and its tributaries are analyzed for 

total trihalomethane formation potential 

(TTHMFP), which is a test of the maximum capac

ity of a water source to form THMs upon chlorina~ 

tion.TTHMFP values obtained in this assay do not 

reflect trihalomethane concentrations actually pro

duced in drinking water treatment facilities. Actual 

THM concentrations produced in drinking water 

treatment facilities are expected to be much lower 

Figure 4-26 Total Trihalomethane Formation Potential in the Sacramento River at 
1600 GreenesLanding Over Time (MWQI Data) 
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than the cQncentrations reported here. 
, • ( . I ., 

Figure 4-24shows TIHMFP concentrations at 

major stations in the Delta and its tributaries and 

Figure4-25 shows TTHMFP cOncentrations along 

SwP.The NBAat Barker Slough has the highe~t 

TTHMFP values (rangeIi01lg1L to 1,600 !lg1L) ':ls

ing data from both the MWQI Program and DWR's 

O&M. Banks Pumping Plant als.o has relatively high 

TTHMFP values (range 330 !lg/Lto 1,292 ).!gIL). 

The American and Sacramento fivers atGreenes 

Landing inflows to the Delta have~relatively low 

TTHMFP values, in the range of lio to 840 ).!gIL 
. , 

(median values 190 ).!gIL imd.2IO ).!gIL, respectively)~ . 

. The San] oaquin River inflow has TTHMFP values 
.. - (. 

in the range of 260-1,200 ).!gIL (median value 450 ).!g/ 

L). These values are similar to TTHMFP values seen 

J" • , " 

1600 
Figure 4-27 Total Trihalomethane Formation Potential in the' San] oaquin Riveiat Vernalis oYerTim~ (MWQI Data) 
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in the last Sanitary Survey which included data from 

1975 to 1989. In the last Sanitary Survey, median 

TTHMFP values for the American and Sacramento 

rivers were 210 I-IgJL and 255 I-Ig/L, respectively. The 

median TTHMFP value of the SanJoaquin River at 

Vernalis (from 1975 to 1989) was 470 I-IgJL, which is 

very close to the median value measured from 1990 
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and Castaic (median value 460/-.lg/L). Maximum 

TTHMFP values are in the range of 1,000 I-IgJL and 

minimum TTHMFP values are in the range of 

300 I-IgJL. 

At the time of the last Sanitary Survey for SWP, 

DWR's O&M had just begun to monitor for 

TTHMFP. Therefore, there were no DWR data for 

1600 

Figure 4-29 Total Trihalomethane Formation Potential at Barker Slough at the North Bay Pump
ing Plant Over Time (MWQI Data) 
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to 1995 (450 I-IgJL). 

The TTHMFP values of the Sacramento and 

American rivers are increased by about 300 I-IgJL by 

the time the water reaches Delta outflow stations. 

The TTHMFP values of the San Joaquin River are 

increased byabout 100 I-IgJL by the time the water 

reaches Delta outflow stations. 

TTHMFP values along the California Aqueduct 

are in the range of 500 1-Ig/L. The values decrease 

somewhat from Banks Pumping Plant (median value 

536 I-IgJL), to Check 13 (median value 537 I-IgJL), Check 

21 (median value 505 I-IgJL), Check 41 (median value 

496 I-Ig/L), Devil Canyon (median value 492 I-Ig/L), 
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statiqns south of the Sacramento-SanJoaquin Delta. 

Figures 4-26 through 4-29 show seasonal varia

tion ofTTHMFP values. In general, peak TTHMFP 

values are seen in the winter months. The highest 

TTHMFP values are seen at the NBA at 

Barker Slough and may be due to nonpoint source 

runoff during the. winter months. 

Although the TTHMFP results are not directly 

comparable to the actual amount of trihalomethanes 

formed at a treatment plant after disinfection, the 

TTHMFP values do indicate an increased likelihood 

of formation ofTHMs after treatment plant disin

fection of water. Almost all of the TTHMFP values 
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were greater than the MCL fonotal THMsof 100 

!lgIL.The greatest enrichment of SWP water with 

THM formation material occurs in the Delta and in 

th~ NBA at the Bark~r Slough watershed. This 

TTHMFP enrichment is. on the order of 100-300 !lgl 

L. General degradation ofTTHMFP along the Cali-

Figure 4-30 Dissolved Carbon in the Delta Region· 
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FigUre 4-31 Total Organic Carbon in the State Water Project 
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. 13 21 41 wood Canyon mid 

fornia Aquedu,ct de

creases TTHMFP 

values at Southern 

California expor.t 

sites by about 50 !lgl 

L. The increase in 

TTHMFP in Delta 

waters is likely due 

to high organic car

bon concentrations 

and high bromide 

concentrations. 

TTHMFP values are 

greatest in the win

ter months, p.rob

ably due to winter 

. nonpoint source 

runoff. 

Organic Carbon. 

The high TTHMFP 

levels in Delta waters. 

are likely due to the 

relatively high or

ganic carbon con

tent. Organic carbon 

and chlorine are the 

basic and essential 

pre'cursors in the for

mati on of THMs 

during water treat

ment. Waters high 



in organic carbon may be highly colored and usually 

contain substantial quantities of humic and fulvic ac

ids that produce DBPs upon chlorination. Figure 4-
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bon is the fraction of carbon measured after filtra

tion witha 0-45 micron filter, whereas total organic 

carbon water samples are not filtered. 

6 

Figure 4-32 Dissolved Organic Carbon at the Sacramento River at Greenes Landing 
Over Time (MWQI Data) 
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Figure 4-33 Dissolved Organic Carbon at the San Joaquin River at Vernalis Over Time (MWQI Data) 
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30 shows dissolved organic carbon (DOC) data for 

the Delta region and Figure 4-31 shows total organic 

carbon (TOC) data for SWP. Dissolved organic car-

v.> 
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DOC and TOC concentrations of watersup~ 

plies are a rough indication of the potential for THM 

formation, since the TOC and DOC measurements 
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~include the organic THM precursors. However, 

. si,nce n()tall TOCatid DOC form THMs in thepres~ 

en,ce of chlorine, the relationship is not exact. Sea

sonalvariatiol} in DOC is seen in. Figures 4-32 

median DOC concentration at the American Rivet' 

WTP inlet in Sacramento is I.9 mglL. The median 

DOC concentration in the Sacramento River at 

Greenes Landing; after ~he confluence of the Ameri-

Figure 4""34 Dissolved Organic Carbon at Banks Pumping Plant Over Time (¥WQI Data) 
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Figure 4-35 Dissolved Organic Carbon at North Bay Aqueduct at Barker Slough OverTime (MWQI Data) 
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,increase as the water fl()ws through the Delta. The 
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. can and Sacramento rivers, is 2.I mglL: BallksPump- . 

ing Plant, a Delta export site, has a median DOC 
. . 

vahle of 3:5 mglL. These median concentrations are 
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'very similar to median TOe ~oncen~rations ob"': 

tained during the last Sanitary Survey (1975-1989) of 

·2.0 rriglL at GreenesLanqing and 3.9 mglL;,ti Banks. 

Th~ NBA at Barker Slough had the highest median 

. DOC value 'of 4:3 mglL (~th a maximum valu~ of 24 

mg/L), and the Middle River at Borden Highway 

(south~m Delta) had the' second highest median 

value of 4.~ mglL. 

Because DWR''s O&M da~a were'in terms of 

total organic carbon as oppos~d to dissolved organic 

carbon (MWQI data), the val)les'for SWP and the 

Delta cannot be directly compared. For samplesob-
'. . ('" . . -

tainedat the NBA at Barker Slough, the MWQI 

mecdian value for DOC was 4.3 mglL and the median . 

value for Toe measured by DWR's O&M was 5.2 

mglL. Therefore, there was an approximate concen

tration difference of ImglL between the DOC and 

Toe values at this station. These concentrations are 

slightlyless than the concentrations measured in the 

last Sanitary Sur~ 
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c()ncentrations were at DMC and Check 13 (O'NeIll 

F oreoay) with TOe concehtrations of 4.3 mglL and. 

+4 mg/L, respectively. TOG concentrations de., 

creased as water moved along the Aqueduct, ranging 

from: 3.0 to. 3.8 mglL at the terminal reservoirs of the 

east and west branches of the Aqueduct. The previ

ous Sanitary Survey reported m~dian TOCvalue~ at 

terminalfacilities ofSWP rangingfrom.2.6 to 3-7 rrig/ 
.' . 

L, which are similar to the median values obtained in 

this survey. The TOe and DOC median values mea

sured ih SWP were, in many cases, just below the 
~ r , ~ 

. proposed.Disinfectants / Disinfection By-Products 

Rule limit of 4.0 mglL Toe (depending upon source 

water alkalinity) in source water prior to treatment. 

The higher concentrations of DOC in the Delta 

and SWP as opposed to the Sacramento River up

Stream of the Delta are probably due to a variety of 

factors including drainage from peat soils on islands . 

in the Delta, organic inputs from the rivers, and bro- , 

ve~ cat Barker 

Slough (rhedian 

value 5.7 mglL for 

Figure 4-36 . Bromide in the Delta Region 

1975':'1989). 0.8 

The NBA at 

Barker Slough 
0.6 

had the highest 

median. TOe 

concentration of 0-4 

all theSWP sites 

monitored by 

DWR's O&M. 
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mides of se~ water origin. When present in the wa

ter, bromides readily enter the trihalomethane form

ing reaction to produce bromine-containing 

trihalomethanes. 

Bromide. Bromides are of concern because for

mation of disinfection by-products increases in the 

presence of bromides. Also, THMs that contain bro-

Figure 4~37 Bromide in the State Water Project 
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THMs with chlorine, tlwreby increasing the likeli

hood that regulatory sta.ndards might be exceeded 

with respect to THMs. Bromide also can be con

verted to bromate upon ozonation. Bromate may be 

regulated under the proposed DisinfectantslDisin

fection By-Products Ruleat a level of 0.010 mg/L 

after water treatment. 
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Figure 4""36 

shows bromide con

Banks SBA DM( San Chk Chk Chk Chk Silver Devil Perris Pyra- Castaic 

centrations in the 

Delta region and Fig

ure 4-37 shows bro~ 

mide concentrations 

in SWP. Median bro

mide values in the 

Delta xanged from 

0.02 mg/L at the 

American River and 

the Sacramento River, 

to 0.37 mg/L at the 

San] oaquinRiver at 

Vernalis. The NBA at 

Barker Slough had a 
Luis 13 21 29 41 

mine weigh more than chloroform, thereby increas

ing the likelihood of violating the current and pro

posed MCLsfor total trihalomethanes in finished 

drinking water. Brominated methanes are also gen

erally more difficult to control and remove than chlo

roform using current treatment processes (DWR 

1994)· 

Bromides are important in the formation of 

THMs. THM formation increases in the presence of 

bromides and brominated THMs weigh more than 

mid 

relatively low median 

concentration ofbrot,nide of 0.05 mg/LThe median 

concentration of bromide at Banks and the Delta

Mendota Canal was 0.3mg/L. The station at the 

Banks Pumping Plant showed median bromide val

ues of 0.22 mglL. Bromide concentrations of 0.35 to 

0.50 mg/L were seen at the reservoirs (Silverwood, 

Perris, Pyramid, and Castaic). However, these con

centrations are single-point measurements based on 

the result of a single sample taken at each reservoir, 

and are not median values representing the entire 
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, , , 

range ofconcentratio~s which actually occur in each 

reservoir. 

unpalatable mineral tastes, and higher costs because 

6fcorrosi9n or th~ necessity of treatmentformrro

sion coiltrol and softening. Figure 4-38 shows TDS Sea water intrusion is the primary source ofbro-

rilide inSWP, as can 

be seen in the sub

stantial differepce in 

bromide concentra

tions attheAmerican 

<ind Sacramento riv

ers, as c~nipared to 

the Southern Delta. 

. Other sou~ces ofbro

.mide include the San 

Joaquin River and 

Connate water' ,be- . 

neath some Delta is

lands. 

Total Dissolved 

Solids. Total dis

solved solids. (TDS) is 

a measure of the sol

ids present after fil

tration through.a 1.2 

micrometer filter. 

Particles th(at pass 

through the filter, are 

considered dissolved. 

, TDS k ,an indirect 

~easure of salinity. 

Excess dissolved sol:': 

ids are objectionable 

in drinking water be-. 

cause of possible 

physiological effects, ' 

/ 

Figure 4~38' Total Dissolved Solids in the State Water Project 
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Figure 4'-40 Turbidity at North Bay Aqueduct Over Time 
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concentrations throughout SWP. The NBA had a 

median TDS concentration of 176 mgIL. Other sta

tions along the Aqueduct had TDS concentrations 

that ranged from 315-390 mg/L. The San Joaquin 

River. contributes? inpart, to TDSconcentrations 

south of the Delta. 

Electrical Conductivity. MWQI monitoring of 

electrical conductivity (BC) (specific conductance), 

another indirect measure of salinity, in the Delta re-

Sample Date· 

• MWQI Data 

III O&M Data 

gion shows low EC values for the American and Sac

ramento rivers (median EC values of 65 and 170 

. micromhos/cm, respectively) (see Figure 4-39). San 

Joaquin River water introduces high concentrations 

of salts ~nto the Delta as seen by the median EC value 

of 855 micromhos/cmatVernalis. (The approximate 

relationship ofTDS to EC is: TDS = 0.6 * EC). 

Turbidity. Seasonal variation in turbidity at the 

NBA was examined. The DWR MWQI Program 
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staff monitors the 

. NBA on a mo'nthly, 
Figure 4-41 Chloride inthe State Water Project 

, ' 

basis:DWR's O&M 

staff installed an 

auto sampler to 
. . 

280 

monitor iurbidityin 200 

May 1993. FigiIre 4-

40 shows/ turbidity 

data pfotted over , 

time with MWQI 

data points repre

senting individwll 
-,' " ('. ' 

samples aJ;ld O&M 

,data pbints repre~_, . 

.senting monthlyav

erages: 
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-.Figure 4-42 Nitrate in the State Water Project 
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'dicator of salinity i~ source water. Median chloride 

concentrations in the, SWPranged from 26 mg/L at 

the NBA at Barker Slough to approximately 120 mgt 

( 

Algae and Nut.rients 

In the Delta and SWP, nitrogen is often a lim

iting nutrient for algal groWth. As such, it is impor-

Figure 4-43 Aluminum Concentrations in the North Bay Aqueduct Over Time 
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4-41). The South Bay Aqueduct; median chloride con

centration was 76 mg/L, which was lower than other 

stations along the Aqueduct that had median chlo-

jricle values or80 to 100 mg/L. All the chloride con

centrations measured along the Aqueduct were well ' 

below the Secondary MCL of 250 mg/L. 
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tant to monitor. Excessive algal growth can lead to 

taste and odor problems, as well as filter clogging in 

WTPs and nuisance conditions in reser:voirs. 

Figure 4-42 shows nitrate concentrations (as 

NO ) at SWP stations. All of the nitrate values are 3 . 

less than the StateMCL of 45 mg/L. Median nitrate 

values range from 0.10 mglL at Lake Perris, to 3.9 

mg/L at the Delta-Mendota Canal. These concentra-

'" ~ 
'" V> 



tions are much less than the State MCL of 45 mg/L. 

Nitrate is probably introduced in the California 

Aqueduct primarily from agricultural drainage in the 
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State and federal MCLs for aluminum of 0.2 mg/L. 

A few stations had maximum value concentrations 

that exceeded the secondary MCL. These stations 

Figure 4-44 Iron Concentrations in the NorthBayAqueduct Over Time 
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San Joaquin and Sacramento rivers and in the Delta, 

and from waste WTP di~charges. 

Toxic Elements 

Aluminum. The median aluminum concentra

tionsmeasured in SWP ranged from 0.019 mg/L at 

Castaic to 0.042 at the Delta-Mendota Canal. These 

concentrations are much less than the secondary 
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were the NBAat Barker Slough (maximum = 0.7 mg/ 

L), Check 13 of the California Aqueduct (maximum 

= 0.5 mg/L), and Check 21 of the California Aqueduct 

(maximum value = 0.4 mg/L). 

Figure 4-43 shows aluminum concentrations at 

the NBA over time. The median value at the NBA 

was 0.041 mg/L, much less than the secondary MCL 

of 0.2 mg/L. Aluminum concentrations tended to 
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peakduringwinter months. In only 4 of 61 9leasure

ments were aluminum concentrations greater than 

,the secondary MCL: , 

Arsenic. Arsenic medIan concentratio~s were 

0.002 mgIL at all SWP monitoring statiom e~cept 

for Check 29 (at the California Aquedu~t just below' 

, the K~rn River Intertie) and Pyramid Reservoir 

where median arsenic concentrations were 0.003 

mgIL. These concentrat~oIls areless than the federal 

and State MCL for arsenic of 0.05 mglL. 

Bariu~. Median barium concentrations along the 

California Aqueduct ranged from 0.05 mglL to b.06 

mglL. These concentrations are well below the federal 

MCL of 2 mglL and the State MeL of 1 mgIL. 

Cadmium. All of the cadmium concentrations 

measured along the California Aqueduct were les,S 

than the reporting limit of 0.005 mgIL, except for one 

sample which.was measured at the 0.005 mglL report

ing limit at Pyramid Reservoir. The federal and State 

MCL forcadmium is 0.005 m~lL; 

Figure 4-45 Manganese Concentrations in the North Bay Over Time 
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Chromium. All of the chromiumconcentrations 

, measured along the California Aqufduct~ere less 

than the reporting limit ofo.005 mglL. The federal 

. and State MCL fot chromiumiso.05 m81L. 
Copper. Most of the copper measurements were 

below the reporting li.mit of 0,005 mgIL. A few mea

surements were above the reporting limit" such as 

0.012 mgIL at Check 29 and 0.009 mglL at the South 

Bay Aqueduct. All of the copper concentrations were 
I . 

less than the primary treatment technique of I.3 mg! 

Vand the secondary MCL of 100 mglL. 

Iron .. The maximum values ranged trom 

0.006 inglL at Castaic to 0.052 mgIL at the NBA. All 

of the median values were much less than the second

ary MCL 'of 0.3 mglL. Only maximum values at the 

NBA at Barker Slough (LI mglL) and at Check 13 of 

the California Aqueduct (0.4 mg/L) were slightly 

greater than the secondary MCL of 0.3 niglL. 

Figure 4-44 shows the variation in iron 

concentration over time at. the NBA; Only four of 

fifty-eight samples excee'ded the iron secondary MCL , 

of 0.3 mglL. These values occurred during the Win~r 

'\ months ofJanuarythrough M~ch. The median value 

at the NBAat Barker Slough (0.052 mglL) was much 

less than the secondary MCL of 0.3 mgIL. 

Lead. All of the l~ad concentrations at SWP 5ta- , 

tions were less than the reporting limit ofo.005 mg/ 
I 

L, except for one sample at Banks Pumping:Plant 
"" I' . 

which measured 0.005 mgIL. All of the samples were .' ,. 

less, than the federal action level for treatment for 

lead which is 0.015 mgIL. 

Manganese. Many of the manganese measure

ments wereless than the reporting limit of 0.005 mg! 

L. Median values ranged from 0.005 mgIL at Check 
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, , 

41 to 0.025 mglL at Castaic. The maxim:um values at 

a few stations, NBA at Barker Slough (o.u.mgIL), the' 

South Bay Aqueduct (6.13 mgIL), Check 13 (0;06 mgt 

L), Check 21 (0.14 mgIL) and Check 29 (0.26 mgIL) 

were greater than the secondary MCL for manga-
I ' 

riese, 0.05 mgIL; however, a majority of the data were 

less than the secondary MCL.· , 

Figure 4-45 'shows manganese 'concentrations 

over time at the NBA. The median value w:as 0.018 

mglL. Five of sixty-six measuremeJl,ts exceeded the 

secondary MCL These high values occurred during 

the winter months of January and February. 

Mercury. All of the mercury concentrations 

measured along the California Aqueduct were less 

than the reporting limit of 0.001 mglL, except for 

one measurement taken on February 19, 1992. One 

of fifty-seven samples taken at this station was above 

~he reporting limit. Therefore, this sample, which 

had a concentration of 0.006 mgIL, appears to be an 

anom,aly. ' 

'Selenium. Many of the water9uality samples 

taken along the California Aqueduct had concentra

tions less than the reporting limit of 0 . .001 mg/L: 

However,the Delta-Mendota Canal station; Check 

13, Check..2l; and Check 29 had reportaf:,le median 

sclenium concentrations of 0.001 mglL ,and 0.00;' 

mgIL. These concentrat:ions were less than the State ' 

and federal selenium MCLs of 0.05 mglL. The maxi

mum value measured (6.005 mglL) was also well be

low the MCLs. 

Silver. The median concentrations measured 

along the Aqueduct were all below the reporting " 

limit of 0.005 mglL. The secondary State and federal , 

MCLs for silver ~e 0.1 mgIL. 
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Zinc. About half ofthe monitoring samples had 

zi~c com:entraticinS less thait the reporting limit of 

0.005 mg/L Median zin~ values ranged from 0;007 

ingIL at Check 4):and De~il Canyon to ().Q35 mglL 

at the South Bay Aqueduct. All of the satnpl~s were 

m\!ch less~hanthe'zinc ~econdary MCL of 5' ~gIL. 
Summary: Most oithe metals measured along 

the Aqueduct were below reporting limits and below 

State and federal MCLs. Aluminum, i~on, and man-. / . 

ganese~ere above the secondary MGLs at a few 10-

t:ations. 

r 
Table 4-5 

National Pollutant Discharge 
Elimination System Stormwa- . 
ter Monitoring 'Data 
Storm waterclata from th~ County of S-~ctamento 

ar~ presented here. Datl! from this program were in~ 
- . , . .' - . 

, cludedin the survey because stotmwater from the ' 

. urban aFea of Sacramento drains into the wate~shed 

of the Sacramento-SanJoaquin Delta through the 
" 

Sacramento and American rivers. The data, from this 

progr~ may b~ significant with respect to the wa-

ter quality of SWP., ' / 

. City of Sac~amento ,~torm Water Mo~itoring Data ..... January 1994 

Date Location Dissolved , ) UVA Dissolved BrqJnodi- -Bromo- Chloro- Dibron'lo , 
Organic, 254nm Ammonia (mglL) chloro- form (pgiL) form (pgiL) chloro-

Total 

TTHMFP 

Carbon (abs/cm) , methane methane (pglL) 

(mglq , (pgIL) (pgiL) , . 
1123/94 Sump III ,4·4 0.II3. ,0.32 5 5 430 5 445 
1123/94 Sump 104 7·7 0.240 0,·37 5 5 810 5 825 
1123/94 Strong Ran.~h Slough 8.2' 0.245 0·39 6 5 780 5 796 

) / . 

Table 4·6' 
( " 

City of Sacramento Storm Water MOl1itori~ Data - ~arch 1995 

Date Location' Sample Temp .. EC DOC UVA Dissolved Brcimodi- Bromo- Chloro- . 
,Number (deg.C) (uS/cm) (mglL) 254nm Ammonia chloro~- form form 

(abs/cm) (mglL) methane (pgIL) (pgIL) 

(I!g1L) 

312195 Spmp III 50259 ]·4 36 4·5 0.II9 0.30 6 ND 410 

3/2/95 Sump 104 50260 4.6 64 8·9 0.252 0.80 9 ND 840 
.312195 Strong Ranch Slough 50261 5.0 43 8.0 0.238 0·45 7 ND 720 

3/9/95 Sump III 50745 7·3 24 6.1 0.070 0.20 ND ND 200. 

3/9/95 Sump 104 50746 7.2 41 3.1 ,0.202 0.25 5 ND 480 

3/9/95 Strong Ranch Slough 50747 7.6 59 8.0 0.297 0.14 7 ND 670 

Dibromo Total 
chloro- TTHMFP 

methane (pgIL) 

(1!9/L) 

ND 420 
ND 850, 
ND '730 

ND 200 

ND 490 

ND 680 



Data Source 
County of Sacramento Storm water Monitor

ing Program 

Since 1992, the County of Sacramento has been 

monitoring urban storm water in accordance with 

the Sacramento Urban Storm water NPDES Permit 

CAo082597, Order 90-158. The permit requires 

monitoring of urban runoff into the American and 

Sacramento rivers. 

Program Description. To determine the impact 

of urban runoff on drinking water quality, the SWCs 

requested that the city of Sacramento collect storm 

water runoff sampl~s for analyses pertinent to drink

ing water quality. The county of Sacramento per

forllled storm water sampling for the cities of 

Sacramento, Galt, and Folsom. Storm water sam

pling data for the city of Sacramento are summarized 

here. 

Water Quality Data 
Storm water water quality samples were col

lected during three separate storm water sampling 

events and at three different sampling site~ during 

each sampling event. Samples were collected on 

January 23, 1994, March 2, 1995, and March 9, 1995, 

at Sump III, Sump 104, and Strong Ranch Slough. 

The samples were analyzed for dissolved organic car

bon, total trihalomethane formation potential, ultra

violet absorbance at 254 nm;and nutrients. 

The laboratory results of the storm water 

samplesareshownin Table 4-5 and Table 4-6. The 

dissolved organic carbon concentrations ranged from 

J.I to 8.9 mg/L, while the total trihalomethane for

mation potential concentrations ranged fronl200 to 

115 

850f..lg/L. In all samples, chloroform was the primary 

trihalomethane analyte measured from the runoff 

samples, indicating bromide was not present in sig

nificant concentrations. 

Summary 
The results of the Sacramento storm water 

monitoring suggest that storm water runoff may be 

a significant source of organic carbon for the Sacra

mento River watershed, but the impact on the wa

tershed has not been fully assessed. 

San Luis Canal Segment of 
California Aqueduct - Turbid
ity Data 
Storm water inflows from drain inlets and both por

table and permanent pump emplacements are al

lowed into the Aqueduct (San Luis Canal at O'Neill 

Forebay segment) at times. Most of these storm 

water inflows occur over a 3o-mile segment of the 

Aqueduct between Milepost 130 and Milepost 160, 

as shown in Figure 4-46. During the period ofI973 

to 1993, these floodwater inflow volumes ranged 

from ° to 41,938 acre-feet annually, and occurred on 

an average of 14 out of every 100 months. Such flood 

waters I"lormallymake up less than 10 percent of the 

San Luis Canal volume (DWR 1995C). 

. Between 1986 and 1993, Cantua and Salt creeks 

have accounted for most of the total inflow volumes. 

Prior to this period, the Arroyo Pasajero was the 

single largest source of floodwater to this segment of 

the Aqueduct. Operational modifications were made 

in 1986 to increase the pondingcapacity in the Ar

royo Pasajero watershed, which decreased inflows to 



116 Figure 4-46· Schematic of the California Aqueduct/San Luis Canal 
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Figure 4-47 Pools 18-20, Augu~t 1995 Silt Depths 
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Figure 4-48 Turbidity in the California Aqueduct 4/95 to 9/95 
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the Aqueduct from\this source. These flood waters 

are very turbid and contribute substantially to Aque

duct sediment loads. Iron, aluminum, selenium; 

magnesillm, asbestos, TOC,'and nitrat~ concentra

tions were found at high levels in the flood waters of 

some of the smaller watersheds, but have not been 

found to influence water quality in the Aqueduct in 

general (DWR 1995e). 

"W aterQuality Data' . 
, The Storm Event of March 1995 

On March II, 1995; an embankment at the Ar-

c royo Pasajero impoundment ;area failed at Milepost 

157.4.on the Aqueduct (Figure 4-46). Flood waters 

from Cantua and Salt creeks also came ove1r the Aq

ueduct embankment at Mileposts 134.93, 136.96, and 

138.))6, The failure occurred in the presence of heavy 

storm-related floodwaters" and an improperly con

structed private landownet encroachment through " 

the ernl;>ankment which may have contributed to the 

failure.The storm event also caused an oil pipeline 

to rupture, releasing oil to Arroyo Pasajero, some of 

which was ultimately carried into the Aqueduct 

through the damaged dike. The location of the dam

aged oil pipeline is shown in Figure 4~46. 

The runoff into Arroyo Pasajero during the pe

riod w~ greater than 25,000 cfs. The breach of the 

embanJcment allowed approximately 600 cfsof 

floodwater to flow into the Aqueduct, while displac- . 

ing a number of concrete panels which line'th~ Aq

ueduct. Large amounts of sediment were carried into 

the Aqueduct by these floodwaters. The depth of silt, 

in the Aqueduct was surveyed by DWR's San Luis 

Field Division at various points along the affected 
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segment, and the measurements are displayed in Fig

ure 4-47. The silt depth obtained using the probei~ 

believed to be more accurate then the results ob

tained from the fathometer. This amount of sed i

mentmay no longer be present. A dredge test 

conducted December I to December 4, I994 found 

less sediment than earlier measurements indicated. 

.. Turbidity remained high in water deliveries 

south of Cantua and Salt creeks well after the event. 

The elevated turbidity resulted from the residual 

sediment/silt introduced into the Aqueduct from the 

March floodwater flows. The turbidity increased 

again beginning about June I995, and is believed to 

be related to increased flowstn the Aqueduct coin

ciding with agricultural crop production irrigation 

deliveries. Turbidity measurements perfor:med by 

DWR's O&Mfor the period from April I995 to Sep

tember I995 are displayeddn Figure 4':'48. Various 

methods of removing the sediment, if necessary, 

from the Aqueduct are currently being evaluated by 

DWR. 

Fresno and Kings County Water Treatment 

Plant Emergencies 

On the morning of March IO, I995, storm-re

lated flooding condjtkins occurred in this segment of 

the Aqueduct, with tUrbidities as high as 2,900 NTU 

reported at the Avenal WTP. The p1ant was eventu

ally shut down due to awater main failure, the sec

ond such failure of this water main since I988 {Avenal 

WTP Operator, personal communication May 

I995). Upon start up of the plant, the operators were 

unable to comply with the drinking water treatment 

plant turbidity performance stand~rds. This plant 

supplies both the Avenal State Prison and the city of 

Avenal~ith drinking water. The event was reported 

to the California Department of Health Services . 

office in F resno ~nd to the Kings CountyHealth De

pat;tment. A boil order was issued two days later, and 

remained in effect for approximately ten days. At the 

time of the event, approximately 5.8 million gallons 

of water were held in storage tanks. Potable water 

was brought in by tnick approximately five days af

ter the event. 

In a May 22, I995, interview with the Avenal 

WTP operator, staff of the MWQI Program found 

that at the time of the emergency the WTP was re

ceiving an estimated 30 to 50 percent of feed water 

from the SWP intake in the form of storm water. 

The Avenal WTP intake is located approximately 

IOO yards downstream of Check 2I,an aqueduct flow 

control structure. 

The cities in Fresno and Kings counties that 

were directly impacted by the floodwater and emer

gencies in the California Aqueduct are USBR water 

contractors and not SWP contractors. The cities of 

Coalinga and Huron also experienced similar sedi

ment-related problems. However, due to the loca

tions of their intakes on the Pleasant Valley Canal in 

the case of Coalinga, and a lateral off the main Aq

ueduct in the case of Huron, they did not experience 

the level of turbidity seen at the Avenal plant. The 

city of Huron did have to shut down its plant for 

several days to avoid having to treat highly turbid 

water. At start up, it was only able to operate one of 

its three treatment trains (the conventional treat

ment train) at 25 to 30 percent of design capacity. 

As a result of the high turbidity in the water de-



livered to small systems and the W estlands Water 

District system, the County of Fresno issued an area

wide boil water advisory to all systems using this 

source. This advisory remained in effect for over two 

weeks. The contract operators of these smaller 

plants worked IO to 12 hours per day during this pe

riod in order to return the plants to normal opera

tion. These operators indicated that operational 

problems related to the.high raw water turbidity 

were experienced until late August 1995. 

According to the Avenal WTP operator, the 

package WTP installed by the prison generally does 

not handle high turbidity or sediment loads as well 

as other designs. While there was mote sludge and 

mud than would normally be present, the plant sus

tained no permanent damage. There were also no 

adverse effects from a damaged petroleum product 

pipeline located approximately 10 miles upstream of 

theWTP. 

The city of Avenal also operates an older con

ventional treatment plant with an up-flow clarifier, 

which was able to handle the high sediment loads 

more effectively than the new package treatment 

plant. The operators of the city of Huron treatment 

facilities, which consist of three different treatment 

plants, experienced the same problems seen with the 

package treatment plants they also operate. 

Summary 
Increased turbidities were experienced in the 

San Luis Reach of the California Aqueduct during 

spring 1995. These turbidities were the result of 

storm events, the breach of a dike in the Arroyo 

Pasajero and the flooding of Cantua and Salt creeks. 
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The water quality events related to the spring storms 

are still being evaluated. However, higher sediment 

loads in the Aqueduct contribute to the following 

adverse effects on water supply systems: 

Higher coagulant chemical costs are incurred 

to remove solids. 

Higher disinfectant costs are incurred for sys

tems that predisinfed:. 

Shorter filter runs result in an increased use of 

finished water. for backwash operations. 

Increased general equipment wear and shorter 

pump life are associated with raw water. 

~olids disposal and wash water disposal cost 

more. 

Inability to recharge in groundwater recharge 

spreading basins results in less stored water 

available for drought periods. 

Increased plant operational oversight is needed 

to assure proper plant performance. 

Treated effluent water quality deteriorates. 



SWP Sanitary Survey Review and Ac-' 
don Plan Conimittee' , 
Conclusion:" Tltis report is the five-year update of 

the initial 1990 Sanitary Survey of swp. This 

,survey update was designed and conaucted to fo

cus~ on the recommendations. resultingjrom the 

initial survry" and to identify and evaluate wa

ter quality of SWP during the past fivt! years 

since theinitia/ survey .was conducted;' ," 

In ;esponse ~o the initial survey, a SWP Sanitary 

Stirvey'Review Coimnittee was created to review the 

conclusions ~d recommendations of the 1990 re~ 

port. Th~ com,niittee prioritized the recommenda

tions made in the report, anlactjons~ere i:ak~en as 

follow-up to these recommendations. The,se fbllow

up actions were documented in SWP Sanitary Sur-
, ' ' 

vey Action Plan. 

RecQmmendation: ,To formulate an action plan for 

the recommendations made in this report, a 
1 

SWP Sanitary Survey f{eviewandActio,n Plan 

Committee should be. created to prioritize the 

'recommendations, antfto determine th~ neces

sary actions for foll(}W-upto these recommenda

tions. In addition, the committee should review 

the status of all actions taken, in response to the 

1990 Sanitary Survey recommendations. 
" , 

Pathogens 
Conclusion: The Giardia lamblia and Crypto

sporidium data from raw water sources now 

available vary in quantity and quality from 
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treatment plant to tr~atment plant; The data 

are ,!-ot adequate to observe trends in Giflrdia 

l~mbliaand CryptoSP(Jlddiu;"cont;entratijons 

over time, and it is difficult to compare results 

of Giardia lainlJUaand Cryptosporidium data 

between raw water sources of treatment plants 
, t '---.., ,_' J, 

due to difficulties with th~ current an(llyticat 

,tec~nlques. The limited information" on Giardia 

lamblia and Cryptosporid;um suggest that raw 

;;'ater concentrations of these pathogenic organ-
j - /' 

isms from SwP water are very low, with aver-

age concentrations ofGiardiala~blia cysts and 

Cryptosporidium oocysts approximately five ' 
, , 

\ times lower than nationwide averages repprted, 

by M. W. LeChevallier, et. al. (September 1995, 

A WWA Journal). 

Giardia lamblia cysts were detected in 23 (9 per'

cent) bf the 260 Fawwater samples collected by all of 

the reporting water agencie;> including DWR. The 
'. f I 

highest average concentration of Giardi~ lamhlia 

cysts was found at the Sacramento River at Greenes 
\ " 

Landing as sampled in the study conducted jointly by 

",nWRand MWD (37 cystsliooL; range <8 to 82 

cysts/moL, with cine sample reported as <125 cysts/ 

moL). Cryptosporidi'l!m oocysts were reported in 43 

, (i7 percent) of the 253 'raw water samples collected by 

all of the reporting water agencies jncluding DWR. 

The highest average concent:rations of Crypto-, 

, sporidium oocysts were found at Greenes Landing on 

,the,Sacramentb River, Bank.sPumping,Plant, and 

the Delta-M.endota Canal as sampled in the'study 
\ 
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conducted jointly by DWR andMWD <4<5-55 00"; 

cyStshooL; range <2 to 132 oocy~ts/IOoL). 

The nationwide survey recently repmted in Sep- , . 

tember 1995 by LeChevallier, et. al;, provided results 

of samples collected from 72 surface WTPs in 15 

states and 2 Canadian provinces between March 1991 

and January 1993. Giardia lamblia cysts were de-. 

tected i~ u8 (45.0 percent)' of 262 raw water samples. 

The geometric mean ofdetettable 'Giardia lamblia 

was 2.0 CystslL (200 cystshooL), with levels ranging 

from 0.02 to 43.8 cYStS/L(2 to 4,380 cysts/IOoL). 

Cryptosporidium oocysts were detected in 135 (51.5 

percent) bf the 262 raw water samples. The geomet- , 

ric mean Of dete~table Cryptosporidium was 2.4 00-
. I , 

CystslL (240 o-?cysts/IOoL), with levels ranging trom 

0.065 to 65'1 oocystslL (6.5 to 6,510 oocysts/IOoL). 

Table 5-1 

tershed are listed in Table 5-I,PotentialSources Of 

Pathogenic Organisms in Watersheds. Of the, njne 

watersheds surveyed, livestock grazing occurs in 

eight watersheds, waste WTPs are found iil five ,wa

tersheds, recreational facilities and use are available 

in s,even watersheds, and wildlife areas are found in 

one watershed. 

Total and fecal coliform data from rawwa

ter sources now available are difficult t:o tWalu

ale for comparisons due to differences in anaryti

cal ~echniques used by the water agencies. 

For example; Palmdale Water Districtexperienced 

increased coliform counts after a change was made 
~ , , \ 

in the analytical method. In adpition; actual coliform 

counts in SWP water could not, in most cases, be de

termined because of blending of water at the treat-

ment plants. 

In general, however; 
Potential Sources of Pathogenic Organisms in Watersheds raw water coliform 

Watershed 

Barker SloughlNorth Bay Aqueduct 

Lake Del V aIle/South Bay Aqueduct 

San Luis Reservoir/O'Neill Forebay 

Coastal Branch 
, Pyramid Lake 

Quail Lake 

Castaic Lake 

Silverwood Lake 

Lake Perris 

Livestock 
Grazing 

" " " 
" 
" " " 

Wastewater 
Treatment 

" " 
" ;C 

" 

. The potentia:l sources of pathogenic otganisms in 

the watersheds are livestock grazing, recreational 

. use and facilities, 'waste WTP failures, and 

wildlife areas. 

Potential sources which exist in each individual wa-

Recreational 
U se/Faci I ities 

Wildlife 
Areas 

values reported by the 

water agencies were 

highest for those " 
agericies receiving wa

ter from the NBA and 

the South Bay Aque

duct. 

Recommendation: 

Giardia lamblia and 

Cryptosporidium 

sampling should continue, and total and fecal 

coliform sampling should be implemented, at se

lected locations on SWP. When problems with 

recoveries mid precision of the anarytical method 

for Giardia lamblia and Cryptosporidium are 

\ . 



solved, monitoringfor these pathogens should be 

implemented atmore locations. 

Further investigation of each watershed 

should be conducted to further evaluate the po

tential sources of microbial contaminants iden

tified. 

Accurate numbers and types of livestock animals 

which graze in each watershed should be deter

mined .. In addirion, for watersheds in which recre

ationalfacilities and use are available, the total 

number and locations of sanitary facilities should be 

determined. Coliform and turbidity sampling would 

provide information on the extent and significa1lce 

of microbial contamination which occurs in each wa

tershed. 

In addition, the microbiological. safety of 

sWP source waters should be comprehensively 

evaluatt:d on an ongoing basis, andshould in

clude implementation of the following elements: 

(a) Institute total andfecal coliform monitor

ing of sWP source water at key locations. 

While coliforms may not be good indicators of 

pathogenic organisms (protozoa, viruses), coliform. 

and turbidity measurements may be the only reliable 

measurements of general microbial contamination. 

Current analytical methods for Giardia lamblia and 

Cryptosporidium have been shown to have unreliable 

recoveries and precision. 

(b) Work with muniCipal SWP contractors to 

coordinate monitoring in such a manner as to 

make data collected by the contracting agencies 

comparable to data collected from within the 

SWPsystem. 

Effort should be made to develop comparable ana-

123 

lytical techniques, and to provide monitoring data 

from unmixed SWP water supplies. 

(c) On an ongoing basis, monitoring data from 

contracting agencies should be accumulated, 

along with data collected from within SW.R 

These data should be comprehensively evaluated to: 

determine trends in microbiological source water 

quality, identifY potential sources of sanitary degra

dation, and enhance the ability of contFacting agen

cies to produce safely disinfected drinking water. 

(d) Results of the data analyses and evalua

tions should be shared on an ongoing basis' 

among municipal contractors and DWR staff. 

Contractors experienci1lg unusual treatment experi

ences oreventsshould coordinate among the partici

pating a.gencies to maximize information exchange 

and opportunity for timely and effective response to 

microbiological treatment challenges. 

Delta Enrichment of Tri.halomethane 
Formation Potential and Organic Car
bon in SWP Water 
Conclusion: Water is enriched substantially in 

trihalomethane formation potential (THMFP) 

and organic carbon as it passes through the Sac

ramento-San Joaquin Delta. 

THMFP and organic carbon levels at Delta export 

sites and in the NBA at Barker Slough are approxi- . 

mately double the levels in the Sacrame!1to and 

American rivers. The·SanJoaquin River has the high

est concentrations of THMFP and organic 

carbon entering the Delta, but even these concentra

tions are increased in the Delta before the water 

reaches Delta export sites. 
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Although THMFP and organic carbon concen

trations decrease slightly in the California Aqueduct 

from the levels in the Delta, the terminal THMFP 

and organic carbon concentrations are still a drink

ing water quality concern. Terminal THMFP con

centrationsare inthe range of 500 ~, ancl terminal 

organic carbon concentrations are in the range of 

3.0-3.8 mg/L. The current maximum cOI),taminant 

level for total trihalomethanes is 100 /lg/L, and the 

proposed alkalinity dependent threshold for source 

water organic carbon removal is 2.0 mg/L of total 

organic carbon. The THMFP and organic carbon 

enrichment of SWP water in the Delta represents a 

significant cost to water treatment operators in 

maintaining trihalomethane and organic carbon lev

elswithin regulatorylimits. (THMFP and the drink

ing water MCL for trihalomethanes are not 

comparable, as the THMFP measures the maximum 

capacity ofa water source to produce trihalo

methanes. Concentrations of trihalomethanes actu

ally produced in WTPs are lower.) 

Recommendation: Studies should be implemented 

to investigate means of reducing total and dis

solved organic carbon levels in the Delta and in 

the NBA at Barker Slough. 

The MWQI Program ofDWR has implemented 

studies which will investigate alternatives to reduc., 

ing organic carbon loading in~agricultural drainage: 

(a) The MWQI Treatment of Delta Island 

Drainage to Reduce Total Organic Loads Studyis an 

investigation of the use of flocculants to reduce or

ganics and solids in agricultural drainage. This study 

should be expanded to investigate the feasibility of 

treating Barker Slough water. 

(b) The MWQI Characterization of Dissolved 

Organic Carbon from Delta Island Soils Study is an 

investigation of thep;ocess in which organic carbon 

is leached from irrigated fields. The study should be 

continued to support the investigation of the effect 

of alternative land and water management practices 

and their efficacy at reducing dissolved organic car

bon and silt in agricultural drainage. 

(c) The MWQI Delta Island Water Use Study 

is an investigation of the mass load of organics and 

drainage contributed to Delta water by drainage 

from Delta islands. As part of this study, a model has 

been developed which characterizes water use on 

Delta islands. This model and water quality data can 

be used to investigate the results that alternative 

water management practices on Delta islands may 

have in improving the quality of Delta agricultural 

drainage. This study should also include investigation 

of the feasibility of implementing agricultural Best 

Management Practices to reduce agricultural drain

age in the Delta. 

(d) TheMWQI Rice Field Drainage Study is 

an investigation on the contribution of total and dis

solved organic carbon in agricultural drainage from 

rice fields to the Sacramento River. Because this 

study was initiated during an extremely wet year 

(1994-95), it was not possible to determine the con

tribution of organic carbon from rice fields based on 

the results of the first year of the study. The study 

should be expanded to include other drainages, rice 

fields, and channel waters, and to collect data for 

other types of water years. 



Dissolved Solids and Turbidity in the 
Aqueduct 
ConclusJon: Elevated,dissolved solids and turbid

ity measurements were found in the California 

Aqueduct, south of the Delta. The elevated dis

solved solids and turbidity appear. to be p;rima-

, rily a result of salts and sediment in the Delta 

estuary and the San Joaquin River, and of Jlo~d 

water inflows to the California Aqueduc~from . 

Cantua and Salt creeks. 

During the storm conditions of spring 1995, turbid

itywas im;reased in the San Luis Reach of the Aque

duct due to a breach in the Aqueduct arising from 

flood conditions. 

Recommendation: The efficacy of measures to 

reduce turbidity in the Aqueduct should be in

vestigated. This coull include the implementa

tionofmeasures tQ reduce the, silt load in agri

cultural drainage, greater restrictions on Jhe 

dissolved constituent ,content of any groundwa-

, terpump-ins to the Aqu~duct, and preventative 

measures to reduce the possibility of breaches to 

theAquedul(t, such as the Arroyo Pasajero inci

,dent which is currently undergoing extensive 

study. 

In response to Jloodingproblems in Arroyo 

Pasajero, an Arroyo Pasajero Multi-Agency Fo

rum was created. Among other water-related 

problems in the area,. the FQrum will be review

ing and commenting on the development and 

implementation of a feasibility study created 

jointly by the U.S. Army Corps(}/ Engineers and 

DWR on corrective actions to prevent similar in

cidents from reoccurring. The progress of this lea-

/ ) 

sibility study and of the implementation of cor

rective actions should be monitored. In addition, 

the SWP Sanitary Survey Review and Action 

Plan Committee shQuld monitor all activities in 

Arroyo Pasajefo. 

TwodraJt EIRs, submitted byWestlands 

Water Districtfor proposedgroundwatet pump

ins to SWP are currently under review. The 

progress of these proposals should be mon.itored 

to prevent the degradation of drinking water 

., quality in SWP by the proposed pTUnp~ins.Jn 

addition, the Inflow committee of DWR is cur

rently in the process of developing a revised policy 

for pump-ins. The at;tivities and decisions of this 

committee should 'also be monitored to ensure 

that the adopted polfey is adequate to prevent the 

degradation of drinking water quality in SWP. 

Bromide 
Conclusion: Elevated bromide con(:entrations were 

found in the, export sites of the Delta', the San 

Joaquin River tit Vernalis, and at some of the 

reservoirs in the ,east and west branches of the 

California Aqueduct. ' 

These concentrations, which ranged from 0.30 to 
I' 

0.50 mg/L, complicate achievement of the bromate 

and trihalomethane. levels required by the Disinfec

tantsIDisintection By-Products Rule. 

Recommendation: Monitoring should be continued 

for bromide in the Delta, in the San Joaquin 

River, and in the terminal. reservoirs ofSWP. 

The primary source of bromide to SWP is from the 

intrusion of sea water into the Delta. The possibility 

of controlling bromide concentrations in source wa

ters should be investigated. 
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Table 5-2 
Hazardous Waste F acili tieslHazardous Materials Releases 

I-\azardous Waste Facility 
: . 

Watershed Hazardous Waste Facility . Emergency Responses to Emergency Responses to 
within Watershed in Adjacent Watershed Hazardous Materials Releases Hazardous Materials Releases 

Barker Slough/ 

North Bay Aqueduct 4 12 

Lake Del Vallef 

South Bay Aqueduct 0 2 

San Luis Reservoir/ 

O'l"feill Forebay 3 5 
Coastal Branch 2 3 
Pyramid Lake 0 

Quail Lake 0 3* 
Castaic Lake 

Silverwood Lake 2 

Lake Perris 0 4 

* Two of these sites are also listed on the CERCLIS list 

HazardousW asteF acilitiesIHazardous 
Materials Releases 
Conclusion: Of the nine watersheds surveyed, five 

watersheds were identified as having facilities 

which generate, transport, treat, store, or dispose 

of hazardous waste, existing within the water

shed. 

Atotal of II facilities were identified within these 

five watersheds. In watersheds adjacent to the nine 

watersheds, a total of 33 hazardous waste facilities 

wet;e identified. 

In addition, a total of 25 emergency responses 

to hazardous materials releases, both within the 

watersheds and in adjacent watersheds, were 

. identified. 

The majority of identified hazardous w:aste facilities 

within \iVatershed in Adjacent Watershed 

0 

0 0 

0 3 

4 
0 6 

0 2 

2 

2 

were in adjacent watersheds, as were the majority of 

emergency responses to accidental releases of haz

ardous materials. The total number of hazardous 

waste facilities and emergency responses to hazard- . 

ous materials releases are summarized in Table 5-2, 

Hazardous Waste Facilities/Hazardous Materials 

Releases. 

Recommendation: Although the majority of haz

ardous/waste faifilities exists and the majority of 

incidences of hazardous materials releases occurs 

outside of the immediate watershed area, poten

tial contamination in the watershed could occur 

if contaminants are transported through the 

watershed area. To further evaluate the poten

tial for contamination jromall of the hazardous 

waste facilities, both within the watersheds and 



in adjacent wattri-sheds, an ihventoq oJhaz~ 

ardous materials, busipess plan,andt?mergency: 

response plan.ofeachfacility should be obtained 

and reviewed. 

This information would proVide an estimate of 
. - . . 

: the volume of nazardous waste which exist:s'ih the, 

, watershed areas,andthe standard operating and 
. . 

emergency' respqnse procedures of the facilities in 

storing and haridling hazardous waste • 

. Incidences. ojemergencj responses to hazardous 

materials releases should be reviewed in detail" 

to determine the types and amounts o/materi

als released and the p~tenti~l fO; contamination 

in the watershed fro~ the release. 

This information would be valuable in evaluat~ 

i~g conditions which make the watersh~ds vulner

able to cQntamination, such as current and; alternate 

rbutes of transportation for hazardous materials 

transport~fs. 

Urban Runoff 
(Conclusion: S~opn wat~r r~noff.froni the city of i 

- Sacramento contributes total and dissolved or~ 

. g~nic carbon to the 'rivers' that flow into the 

Delta. This runoff may 'be a/sign!ficantsoitrce 

of orgtmic carbo~ to the Delta. 

Recommendation:' Storin water sampling for the 

city of Sacramento should be continued andex-~ 

panded to inc~ude ~analysis of parameters of 

drinking water +oncern. . 

The propo!'ed sampling for the 1995-96 County of 

Sacramento Stor~, water Monitoring Program in.:

cludes total and dissolved organic carbon, total aild 

fecal coliforms; and nutrients. 

The MWQI Program J?ill monitor the results of .' 

'the samples .collected under this program. 

In addition, storm water monitoring in 
'. -, 

other cities and urbanized areas should be moni~ 

tored ant! reviewed to determIne the extent of 

disc/targeofcontaininants of drinking water', 

concern into the watersheds. 
I'·, l, 

These areas would include other cities and urbanized 

areas along tl;1e Sacramento River ap.d the San 

Joaquip. River, and tributaries to these rivers. 

Barker Slough 
<, - ' 

Conclusion: Approximately 80 percent of the entire 

watershed. is used for' grazing by 'cattle' and 

sheep. 

-. Based on 1994 county' records; 52,000 cattle and 

~alves and 50,QOdSheepwere estimated in'the 

county. Although the· actual number ~f livestock 

anjmals in th~.watershed i~ not exahly known, , 

coliformconcenirations at drinking water sitp

pl,y int~kes of the NBAsuggest that Significant · 

microbial contamination may exist in the water-
) , 

shed . 

In July 1994, DWRresponded to the draft 

EIRfor the proposed expansion of the Argyll 

Park/Campbell Ranch project, a motocross race 

track facility located 1.5 miles to the west of the . , 

NBIl pumpho'use. 

The 'plaiuied construction activities at the .site ar~ 

Subject to, the provisions of the National Pollutant 

Discharge Elimination System (NEDES) permit pro

cess, which controls waste discharges to waters un

der the Clean Water Act. In addition, a Storm 

Water Pollution Prevention Plan (SWPPP) is re-
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quired to establish physical and management con

trols of storm water runoff for construction at the 

site, and for when the recreational site is in opera

tion. DWR's concern was for inadequate safeguards 

for runoff during operation of the recreational site, 

which may contribute pollutants to Barker Slough. 

The draft EIR is scheduled for review and approval 

by Solano County in early 1996. 

Organic carbon concentrations are highest 

in the NBA watershed. 

Potential sources of organic carbon in this watershed 

include agricultural and urban runoff, and upstream 

releases of stagnant waters. 

While most of the metals measured along 

the Aqueduct were below reporting limits and be

low State and federal MCLs, aluminum, iron, 

and manganese were above the secondary MCLs 

at the NBA. 

The NBA was found to have more water 

quality problems when compared to other com

ponents of the SWP. 

Recommendation: To assess the potential and 

extent of microbial contamination in Barker 

Slough, total and fecal coliform sampling should 

be implemented atand around the NBA Pump

ing Plant, as part of implementing Recommen

dation #2. 

This information would provide better estimates on 

the extent of microbial contamination in the water

shed. 

Raw water monitoring data collected by NBA 

contractors should be gathered and comprehen

sivery assessed on an on-going basis. 

The progress on the development of the 

Argyll Park/Campbell Ranch project should be 

monitored to determine if the recommendations 

made by DWR are being followed. 

Studies should be conducted to identify and 

characterize organic carbon inputs into theNBA 

watershed. 

The source( s) for the levels of the metals alu

minum, iron, and manganese above the second

ary MCLs at theNBA should be characterized. 

A system should be developed to alert NBA 

contractors when significant degradation of 

water quality has occurred. 

It is anticipated that the recommendations 

in this report will be addressed by a Sanitary 

Survey Action Committee in much the same 

manneras the recommendations resultingfrom 

the 1990 Sanitary Survey were addressed by the 

orignial Sanitiary Survey Action Committee, 

and can be considered as work in progress. 

Lake Del Valle and the South Bay Aq
ueduct 
Conclusion: Significant microbial contamination of 

the Lake Del Valle watershed may occur as a 

result of two potential signifi(;ant sources: 

1) cattle grazing in the Arroyo Valle drainage, 

and 2) recreational facilities and activities in 

the lake. 

Raw water coliform values provided by the Alameda 

County Water District, the Alameda Flood Control 

District, and the Santa Clara Valley Water District 

suggest that significant microbial contaminants 

could exist in Lake Del Valle and the South Bay Aq

ueduct. 



/ Limited informati?n on Giardia lamblia 

and Cryptosporidium in raw water sources pro

vided byDWR's Operations 'andMaintenance; 

, Alameda County Water District; 'Alameda 

Counry Flood Control and Water Conservation 

Di~trict, Zone 7; and Santa Clara Valley Wa

ter District suggests that concentrations of these . 

pathogenic organisms from Lake Del Valle and 

the South Bay Aqueduct are not significant. 

This information is diffkult to evaluate, however, 

because of the variable recoveries of current analYti

cal methods. 

Table 5-3 
Solid Waste Landfill Sites 

Watershed Within In Adjacent 
Watershed Watershed 

Barker Sl~ugh/ 
North Bay Aqueduct 2 ~ 

Lake DeI ValIe/ 
South Bay Aqued\:!ct 0 0 

San Luis Reservoir/ 
O'Neill Forebay 0 2 

Coastal Branch 0 

Pyramid, Lake 0 0 

Quail Lake 0 0 

Castaic Lake 0 0 

Silverwood Lake 0 0 

Lake Perris ' 0 

Recommendation: To assess the potential and ex~ 

\ tent of microbial contamination in Lake Del 

Valle' and the South Bay Aqueduct; total and 

fecal coliform sampling should be implemented 

at severallocations along the Aqueduct and 

Lake Del Valle, as part of implementing Recom-
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mendation #2. 

This ~nformation would provide better estimates on 

, the extent of microbial contamination in this water

. shed, and the relative contributions of microbial 
I 

" contaminants from potential sources. ; 

Solid \Xl aste Landfills 
Conclusion: Of the nine watersheds surveyed,four 

watersheds were identified as having solid waste' 

landfills existing either within the wate{shed or 

ilt adjace1'Ji watersheds. A total Of Blandftll sites 

were identified within these four watersheds. 

Table 5-3 Solid Waste Landfill Sites summarizes the 

locations of the identified sites. 1.'he majority6f 

identified solid wa,ste landfill sites exist in adjacent 

watersheds. The Barker Slough watershed lladthe 

most number of landfill sites, tWo of which are within 

the watershed and tWo in adjacent watersheds. 
\ 

Potential contamination in the watershed from 

the solid waste {andfill sites and operations 

would include runoff from the landfill sites, ac

cidental releases of solid waste during trai:tspor

tation through the waiershed,anid failure of the 

leachate collection systems. Contaminants re

leased from the landfill sites and operations 

could include nutrients, organic carbon, 

coliforms, and pathogenic organisms. 

R~commendation: ' To further evaluate the potential 

for contamination from all of the solid waste 

landfill sites, a review of each landfill site should 

be conducted to determine the rypes and volume 

of solid waste which exists at each site, the topog

raphy of the 'landfill site, any records of acciden

tal releases, the design of the landfill sites, and 
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the standard operating and e';'ergeney response 

prl!c~dures. Incidences of acciderital releases. 

.. should be reviewed to determine the freq",ency 

and potential for ·contamination in the Fater

shed from the release. Any monitorfngdatq of 

sulface runoff from the landfill shoitldbe .re-
. - . 

viewed to determine the_types of contaminants 

. wh'i"ch may be released from the l~ndfill opera

tion. 

This inforclation would be valuable in evaluatin~ . 

conditions wJ:lich place the w:atersheds vulnerable to 

contamination, .. and which may. be corrected by 

changes in operational procedures. 

1] nderground Storage Tanks 
\ Conclusion: Leaking ·undergr.ound storage tanks 

typically result ip subsuifa,ce contamination to 
, -

soil and groundwater,. which may impact suiface 

. water. Allof the watersheds contai.n under

griJund storage. tanks (USTs) far diesel fuel or 

, g~soline storage. 

In five of the watersheds, leaking underground 

storage tanks (LUSTs) were identified. The location' 

of the leaking tanks were determim:d, and the status 

of each tank was reported when data on the tank was 

. available. These five t;mks were associated With op

eration of equipment or recreation activities at the 

hikes, and were within 1,000 feet ofa surface water 

body. One tank at Pynimid Lake (Emigrant Lallc:llng 

area) was identified as leaking; however, the status of 

lfemoval is unkns>Wll at this time. 

Recommendation: Further evaluation of the sta-

tus oJunderground storiJge tanks within the 

watersheds should be peiformetP, particularly-
\ 

l·-

. those kn~wn to ha~e ,leaked; Recotds from regu~ 

'latory agencies should be revie~ed, and progress 

of any remedial activities should be cllJsely fol

lowed. 

; ) 

. Emergency action Plan , 
~ . '. . . 

Conclusion: An emergency action plan has been 
. . 

developed by DWK to'provitfe c01npreheirsive, 

e(lsy tofollow, and up-to~date information to 

persons responding to emergencies, and to serve 

~ as'a reference for pre-emergency training. The 

emergency (4ction,. plan for each oj the five Field 

Divisions of the-SWPfollow the same format. 

The format was designed to provide logical pre

emergem!y training, to provide quicker rtiference 

in emergencies, and to reduce obsoles-cence by 

making' updating easier.' 

Recommendation:. T/teSWP S(4nitary Survey R~

view and Action Plan Committee should review 

.. the information and cfrganization of theemer-
\ .. 

gency aCtion' plan to ensure that the document 

is up-to-date-and fun~tionally adequate. 

Drinking W <iter Standards 
Conclusion:' A recommendation was made in the 

1990· Sanit(4ry Su':,veyReport that DWR 

sh~uld stay abreast qfdrink,ngwater standards 

'0/ the U.S. Envirlmmenial Protection Agency,. 

and the California Department of Health Ser- . 

vices, and that DlVR should review and reviSe -

SWP monitoring programs in response to 

changes to drinking water standards . .. -

Recommendation: DWR's water quality monitor

ing program should continue to be l1pdated to 



reflect the current water quality regulations. 

This h~s already been initiated in the MWQI , 

Program under the New Parameters Plan, which 

started inJune 1995. The New Parameters Plan con

sists of quarterly monitoring of parameters that have 

been newly regulated,or are anticipated to be regu

lated. These new parameters include chemical com

pounds newly regulated undet; the Phase II Rule and . 

the Phase V Rule, and chemical compound~ so~n to 

be regulated under the proposed Phase VIB Rule. 

Since O&Moperates five DHS licensed WTPs, 

it i,s necessary to follow d~velopments in the drink

ingwater industry and modify monitoring to respond 

to regulatory changes. A one-year Phase IIlPhase V 

monitoring effort is now underway at these plants in 

response to DHS requirements. 

Petroleum product pipelines 
Conclusion: Several oil pipelines exist within close 

proximity of SWP facilities. 

During the March 19:95 storm, . a Chevron oil pipe

line ruptured, releasing oil to Arroyo Pasajero, some 

of which was ultimately carried into the Aqueduct. 

Other incidences of oil pipeline breaks near SWP 

facilities include the April 1993 failure of ARCO's I 

'Line 63 which released 147,000 gallons, and the fail

ure ofARCO's Line 1 during the January 17,1994 . 

Northridge ea:thquake. 

Recommendation: . The incidence of pipeline failures 

resulting in releases ,of petroleum products to the 

environment should be reviewed to determine the 

poteniial for SWP water quality .con

tamination. 
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STATE WATER CONTRACTORS 
ACTION PLAN 

TO IMPLEMENT mE RECOMMENDATIONS OF THE 
STATE WATER PROJECT SANITARY SURVEY 

PREPARED IN CONSULTATION wmtmE 
. SWP SANITARY ACTION. COMMITfEE 

. The State Water Project(SWP) Sanitary Survey Action Plan (Action Plan) was 
prepared by the State. Water Contractors' (SWC) in consultation with the State Water 
ProjectSanitary Action Committee (SWPSAC), The ActiopPlanwas prepared in response 
to recommendations included in the SWP Sanitary Survey Report - October, 1990 prepared 
by Brow.n & Caldwell, Consultants. The SWP Sanitary Survey Report documented possible 
sources of contamination of the SWP and the possible mitigating factors affecting those 
contaminants such as dilution, time offlow, storage time, and sanitary control measures. 

TheSWC undertooktheSWP Sanitary Survey as a result of a February 2, 1988 letter . 
from Mr. Peter A. Rogers,Chief,Department of Drinking Water, California Department 
of Health Services (CDHS). TheCDHS was concemedthat no comprehensive Sanitary 
Survey of the SWP had ever b~ell undertaken. The Sanitary Survey was necessary for the 
SWP contractors and the CDHS· to appraise the. effectiveness of the operation of existing 
water treatment plants and to adequately evaluate new treatment plant design requirements 
using SWP water as a source supply. The SWC conducted the Sanitary Survey because it 
was more practical to do one Sanitary Survey that all SWP M&I contractors could use to 
meet their CDHS permit requirementS, The SWP Sanitary Survey Report was completed 
and transmitted to CDHS on October 26, 1990. 

One of the key recommendations of the SWP Sanitary Survey Report was to 
form a committee to reView the report and develop implementation plans for appropriate 
actions and future studies. This committee, the SWPSAC was formed with letters of 
partiCipation sent out on April 24, 1991. The following agencies were invited alld 
participated in the SWPSAC to develop the Action Plat;l: 

Department of Water Resources 
U.S. Environmental Protection Agency 

Department of Health Services 
State. Water Resources Control Board 

Central Valley Regional Water Quality Control Board 
U.S. Bureau of Reclamation 

State Water Contractors Member Agencies and Staff 

1 The Stale Water Contractors is a private. non-profit corporation representing 27 of the 29 public agencies which hOld water 
supply contracts with the State of Calirornia. 



While the Action Plan was developed by tbe SWPSAC, tbe representatives of the 
various agencies involved participated in an advisory role at a staff level.· Therefore, many 
of the recommended actions of a policy nature may not represent the official policies or 
priorities of the participating agencies. Also, many of the tasks listed in the Action Plan 
affect the staffing and budgets of the participating agencies. The SWCunderstands tbis.and 
requests the agencies pursue implementation of tasks within their available budgets and 
staffing levels to meet the. identified schedules. 

The Action Plan format for addressing each of the recomme.ndationsis asfol1ows: 

1. Recommendation Title 
2. Sanitary Survey Recommendation 

• A SWPSAC recommendation if applicable 
3. Problem identification - background information 
4. Solution 
5. Costs 
6. Benefits 
7. Implementation Plan 

The Action Plan identifies a priority for each recommendation. The SWPSAC 
established the priorities based .upon the following criteria: 

PRIORITY A • Actions that are important to address current high profile water 
quality concerns. Agencies .sbould manage their staff and funds to accomplisb these 
action within tbe identified schedule. 

PRIORITY B - Actions that are designed to address current water quality concerns 
of a non-critical nature. These actions should be integrated into the Agencies 
ongoing work schedules to accomplish the work within the identified schedules as 
staff and funds permit. 

PRIORITY C • Actions that should be done as staff: and funds are available. 

NO ACTION REQUIRED· In some cases,the SWPSACbeljeved that the Sanitary 
SurVey recommendation was either addressed in another recommendation or the 
recommendation was beyond the scope ofthe SWPSAC. 

. . 
. In some cases the SWP Sanitary Survey Reportdid not have a recommendation, but 

the SWPSAC believed an action is required. In such cases, the SWPSAC recommendation 
is listed below the report recommendation in bold print. The Action Plan identifies costs, 
the agencies responsible for the work, and the time schedule to complete the various tasks 
involved. TheSWC will coordinate with the involved agencies in the attempt to insure the 
identified actions are completed within the time schedules. However, since many of the 
actions are subject to other agencies' budgets and staffing limitations; the SWC cannot 
guarantee that all of the actions win be completed in accordance within the Action Plan 
schedules. . 
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STATE WATER PROJECfSANITARY SURVEY 
Rec:ommendation.:# t. 

PRIORITY#D 
'-.... .' '-... " ". '. " 

I. Title:, Source, Waters- Sacramento B~sjn· Upstream of Greene's Landing -. General 

. 2. Recommendation: The Regi~nal Board's effQnsto' develop a mass loading estimate. of 
key contaminants for the Sacramento Basin should besuppoJ1ed and expanded; The 

~ contributions ofkey contaminants from M&I discharg~s, urban runoff, agricultural drainage, 
'and mine diScharges can then be better determined .. 

. 3. Probl~m IdentlOcatlon: The Sacramento River at Greene's Landing is of poQre,r'quality 
than its major Sierra tributaries. Waste dischargers responsible for the degradation have 
not been identifiedbecau~ of the lack of data on massloadingsfor allmajor pollutants and 

" ).. , -', 

sources! 

38mu~icipal wastewatertreatJnent plants with a oombinedaverage flow o,f 204 mgd, 38 
industrial and other discharges witb a combined average flow of 324 mgd, urban runoff 
primarily from the SacramentometropoJitan area, agricultural drainage and mine drainage 
contrib~te to thedegradationofw8ter quality at Greene'sLanding. ' 

ManY'6f the~e dischargers, with tbe' exception ·of agricultural drainage and most mine' 
drainage, are regulated by Nation~1 PolJutantDiscbarge,EJimination System (NPDES) 
penilits and have water quality monitoring programs required by the Central Valley. 
Regional Water QuaJityControl Board (CVRWQCB). Water quality data for agriculturat 
drainage, mine drainage and urban, tunoffis limited. 

The City of Sacramento (City) and Sacramento County (CQunty) have initiated legal action 
against the State Water Resources Control Board (SWRCB) in response to the April 1991 
adoption of tbe InIand·Surface Waters Pbin (Plan).' The Cltya,nd County' contend the 
SWRCBdid not comply with the·Califomia Environmental Quality and Porter - Cologne 
Acts in adopting the Plan. The purpose of this lawsuit is to achieve site specific water 
quality objectives, obtain Corrective efforts at significant pOllutant sources and achieve a 
watershed-wide approach to improved water quality . .It now appeal"S thiS litigation maybe 
re89Jved in favor of the City and County. Howe,ver, intbeevent the Plan isupheJd, or if 
the U.S. Environmental Protection Agency (USEPA) imposes a similar plan,it couldresuJt 
in sufficient data to implement a wa~teload allOcation process and subsequent control over 
major sources of pollution. 

The agenCies involved' in this issue are theUSEPA, CVRWQCB, SWRCB,City of 
Sacramento, 8ndSacramento County. . \ 

4. SoJutlQn:Tbe PJa~ establishes a program for compliance with water quality'/objectives 
incJuding a wasteload allocation process .. The CVRWQCB need~to vigorously pursue 
monitoring programs for all major s<?urces of pollution and implement.wasteload allocation 
programs as necessary. . ' 

1. 
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5. Cost: The costs have not been identified. 

6. Benefits: Implementation of this program, including thewasteload allocation will result 
in improved water quality of the Sacramento River at Greene's Landing. 

7. ImplementatIon Plan: The CVRWQCB should include provisions to meet the 
requirements of the Plan when waste discharge requirements are i~ued or reissued. The 
CVRWQCBwas directed to t~quire dischargers, to monitor for compliance with water. 
quality objectives and is required to establish time schedules for compliance with the Plan's 
numerical objectives prior to April, 2001. The Plan further provides for implementation of 
a Mass Emissions Strategy consistent with the SWRCB's Pollutant Policy Document. 

The following task sbould be undertaken to implement tberecommendation: 

A. The State Water Contractors (SWC) shou Id write a letter to the CVR WQCB requesting 
they take tbe following actions: 

1. Requestsbort term studies or amend existing self-monitoring programs for 
significant dischargers to the Sacramento River system covered by NPDES . 
permits to require monitoring consistent with the Plan. 

2: Issue and.,.reissue waste- discbarge requirements for dischargers to the 
Sacramento River system to implement the water quality objectives consistent 
with the Plan . 

. 3. Compile and evaluate self-monitoring discharge data. 

4. Develop a Mass Emissions Strategyrrotal Maximum Daily Loading (TMDL) 
process. 

5. Conduct wasteloadallocation pursuant to USEPA's Guidance for Water 
Quality. based Decisions:· The TMDL Process. 

6. Amend and issue waste discbarge requirements to implement Mass Emissions 
StrategyffMDL. 

The following program is recommended to accomplisb the above task: 
Estimated Responsible . 

Task Costs Agency Schedule 

A SWC Completed· February 14, 
1994 letter attached 

NOTE: The cost and schedule of the CVRWQCB to implement this request is unknown. 
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'STATE'UfO CAl.IFO~. EIMRONMENTAt.'POOTeCTIONAGENCY' 

('ALirURNIA REGIONAl WATER aUAUlY CONTROL.: BOARD 
CENTRAL VALLEY REGION ~ 

. 344~ AoUtIe, ADld. Suite A 
f-C(lIIlento. CA 85827-3098 

'~E; '(Gl~) 301:5600 . 
~1$J .301:5688 . 

- J 

20 July 1992 

Mr. George R.Baumli, . GenerCll Manager 
State Wat~r Contractors . 
555 capitol Hall. Suite 725 
Sacramento, CA9581~, 

, r 

SANITARY SURVEY OF filE STATE WATER PRpJECT 

RECEIVED 

JVL21 t992 

Tha.nk you for your 13~uly 1992 letter in which youtransmii threti· . 
recommendations from your subject report. let rile reply in th, order yo\.l hav.e' 
presented them: J • '. 

L.RECPMMENDATlON: The'San Joaquin RiveratVernal1s, is not designated as'· 
having an existing beneficial use of municipal water supply. Yet this 
water, exported at the south Delta pumps, is, uyed for dr1,rik1ng water 
purposes. The Regional, Board should recognize .this use and Cldopt, 
,standards that protec~ the municipal water supply be!1efic1al us. 
chssificatfon of the San Joaqu1n River at, Vernalis. ! 

The RegionalB.oard's Water Qua1ity.Control P1an., Second Edition,lists 
the Delta as haviJ;l9 the des.ignated benefi.chl I;Ise of municipal an<t . 
domestic water supply 1nrecognit1onof the fact that many diversions 1 

within the'Delta indeed ,supply that use. In fact, it is estimated that 
20 mt 11 ion Cali forn'ians ,rececived all. or part of their municipal water 
from'.Delta d1.versions. This same Plan lists the San Joaquin River 
upstream of the Delhas having thedesfgnated beneftcial use of 
potential municipal and domestic water supply •. The difference in ' 
designat ion recogn.izes the faet that there are no known mUnicipal or 
dom'est ic users of that river segment, but ,it might, at some future time, " 

, be'so used. '. . ' 

The California Water Code. Section 12~20 •. gives us a legal definitlon (if 
.. the Delta's boundaries. Its southern botindaryis the point at which 

Durham Ferry ,Road. in San Joaquin County, crosses the San Joaquin River • 
. For convenience, this point 1'5 commonly referred.to asYernalis'. There 
is nothing' that legally tells us Vernalis lies within the Delta, 
immediately upstream of the De-Ha, or, tl"uly on the Oelta boundary. But 
if you wish to think, of it as being within the Delta, then 'the river at 

,that point would h~ve the Oelta.'s beneficial use designations. 
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Mr. George R. Baumlt .-2- 20 July 1992 

2. 

1n any case, the sooth Delta project pumps inarguably He within the 
Delta. And the water they draw is presently designated as having the 
bMefichl,use ofmunicfpal and.domest.ic supply, thus assurtng your 
project water enJoys that protection. . .'.,,' 

. ". '. \ 

RECOMMENDATION:' A mass loading esttlla~e of key contaminants from '. 
discharges to the San Joaquin Basin s"ould be developed, ,by the Regional 
Board. 

'We understand this recommendation ·refers to,a portion of the InlClnd 
Surface Water,Plal)'s program ofimplementatfon. Weare presently 
working. to the best of our ability, on implementing th~ ISWP, with 
emphasls on the provisions that have near-term time' schedules •. Our 
continuedabHUy ,to perform these tasks d(!pends on our receiving the 
designated funding in this ye~r"s budget request. At this time, we see 
little reason to be optimistic. 

3. RECOMMENDATION: None (Source Waters - Sacramento Basin Upstream of 
Greene's landing, - Agricultural Drainage)-
.' , . 

As a,result of improved. pesticide management practices by rifce growers, 
under th.edirection of the Regional Board -and the Oepartment of 
PestfcideRegulatfon, pesticide loads in the Sacramento River were 
reduced from 40,000 pounds in.982 to less than 218 pounds in 1991. The 
Board will continue its efforts to effect control of such discharges. 

We welcome your participation h, future ,Sasin Planning activities and will 
endeavor to keep you informed of them. ". 

'(fl~il~, 
~lllAM H. CROOKS 

\ Executive Office.r . 

cc: Mr. James Strock, California Environme.ntal Protection Agency. 
Sacramento 

Hr. Walter ,Pettit. State. Water Resources Control Board, Sacramento 



,'tECOMMENDATION:None (Sour~e Waters· Sacramento BasIn, Upstream of Greene's LandIng • 
. .grlcultural Drainage) 

, " - .-/ - - ' 

. , Upon completion of the Sanitary Survey Report, a Sanitary Survey Review Committee was .' 
formed to develQpa~Action Plan to deal witli the Report recommendations. The ReviewCommitlee 
bas r~viewed the California Depa~ent of PestiCideRegutati(;m'~ report dated January fO,1992 related 
.to disCharges of herbicides and pestiCides into the Sacramento River upstream of the City of, " 
Sac~amento. Based.upon the findings or,the report, the Review Committee concluded tbat pesticides' 

"and herbicides currently utilized in upstream rice growing operations do not represent any threat to 
Stat~ Water Project drinking water supplies. The Review Committee also found that the. <.::entral Valley 

. Regiorial Water Quality Control Board~s efforl$ have been very s,uccessful in achieving improved w~ter ' 
quality for water u.~rs in the sacramento Metropolitan area. The Review Committee is com'prised of 

I represen.tativesof the l>eparbnent of HealthSe!Vices, the Central 'VaUey Regional Water Quality 
, ContJ:ol Board; the State water ~esouices Control Board, th~ U.S. Environmental Protection Agency, 

the U.S.Bllreau of Reclamation, the Department of Water Resources, and the State Water Project 
contractors. ' 

,', . '. . ( . . . 
. The Sl;ate Water Contractors urge the Regional Board te) oontinue their strict regulation of the 

• currently applied rice fanning herbicides,and pesticides .. The Regional Board should also remain alert 
. to the use of new or substitute chemicals that may be used in place of those chemicals which they 

• currently have regulated with grellt success." " ,', . 

\, Welook:forward toth~ opportu'nity of working with the Regional Board in making appropriate . 
mod)ficationsto the Basin Plan and, in helping to. develop a monitoring program for San'Joaquin Valley 
poUutant mputs. . 

Xc: . Mr.lames Strock, Cal EPA 
SWC Member Agencies 
. Sanitary Sur:vey Review Committee 

Sincerely, 

. . .. ~.".' 
~.

"""" 

. G~or R. BaumIi ' '.' . 

. G~Derai Manager 
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February 14 .. 1994 . 

Mr. WilIiamH. Crooks, Executive Officer 
Central Vaney Regional Water Quality 

Control Board ' 
3443 Routierl~oad 
Sacramento, CA 95827 

Dear Mr. Crooks: 

01 __ 

O'-L-.......",.w.rv 
,_w.,..,o.s.C1 
oI_~ 

1'!Iomt.II.CIIr'. v.c.", ..... 
K.,ft,C<lt.;ttrW''''A.gefiCr 
810...., C. _ ... Sec;,.rj-r. rle."" .. 
C,",'" Coo., W_ AulhOt"Y 
Ronalelll. .... 
s.ntoJ c,.,. v..." w~,., btll"" 
TlI ...... II.HuotIIoI\I 
Tu/a,.l ... ' ~~ ~,-.,., SIot.aQr Or.·f~r 
TlIoma.E.u., '; 
eoac,..-. Viler w',', Qs"CI 
0. .... 1._ 
SoiOno CoUnty w.'" Al/O"Cr 
R.boII C.Iogo ...... 
c.iI..c t ... w" .. AQefICr w._ 0. s,wrotol 
~retJpe V.".,.·Eut Kem W,t., o."".cl 

. In February 1988, the Department of Health Selvices requested the State Water 
Contractors to cQI,lduct a sanitary survey of the State Water Project (SWP), pursuant to 
requirements of the new Surface Water Treatment Rule. 1l1ereport, "Sanitary Survey of 
the Stat~ Water Project," prepared by Brown and Caldwell, Consultants and published in 
October 1990, ~ocunienfed the, findings and recommendations of tbe sUJ:vey. 

. The report contains 35 recommendatjbns forfinplementi~g meaSllresto protect 
municipal water supplies taken from the Sacramento-San Joaquin Delta into the State 
Water Project. Following'publication of the report, theState Water Contractorsorganized 
a SWP Sanitary Action Committee.to evaluate the recommendations of the report and to 

. fonnulatean impJementationpJan_ The Central Vaney Regional Water Quality Control 
Board's (CVRWQCB) representative on the Committee was Mr. Bill Johnson. 

Recommendation #lofthe report reads: 
, . 

The Regional Board's etTorts to de~elop a maSs loading estimate of key c:ontamlnants 
. ror the Sacrartlento Basin should be supported and expanded. The contrlbptions of 
key contaminants from M&I dlscharge$, urban runoff, agricultural drainage, and 
mln~dischargesclln then be better determined. . 

, . 

The Sacramento River at Greene's Landi.ng is of poorer quality than its major Sierra 
tributaries. . Waste' dischargers responsible for the degradation have not been identified 
because of the Jack of data on mass loadings for aJJmajor polhitants an..d sources. 



Mr. William H. Crooks 
February 14, 1994 
Page 2 

Municipal wastewater tl'.eatlllent plants, industrial and other discharges with a combined 
average flow of 528 mgd, urbanrulloffprimarily frol11 the Sacramento metropolitan area, 
agricultural drainage and mine drainage contribute to the degradation of water quality at 
Greene's Landing. 

Many of these dischargers, with the exception of agricultural drainage and most mine 
drainage, are regulated by National Pollutant Discharge Elimination System (NPDES) 
permits and have water quality monitoring progr-ams required by the CVRWQCB. Water 
quality data for agricultural drainage, mine drainage and urban runoff is limited. 

The City of Sacramento and Sacrall1entoCounty have initiated legal action against 
the State Water Resources Control Board (SWRCB) in response to the April 1991 adoption 
oCthe Inland Surface Waters Plan (Plan). The City and County contend.the SWRCB did 
not comply with the California Environmental Quality and Porter - Cologne Acts in 
adopting the Plan, TIle purpose of the lawsuit is to achieve site specific water quality 
objectives, obtain corrective efforts at significant pollutant sources on a watershed-wide basis 
and achieve a watershed-wide approach to improved water quality. It now appears this 
litigation, may be resolved in favor of the City and County. However, in the event the Plan 
is upheld, or if the U.S. Environmental Protection Agency (USEPA) imposes a similar plan, 
.it could result in generating sufficient data to implement a wasteload allocation process and 
subsequent control over major sources of pollution: 

The Plan establishes a program for compliance with water quality objectives including 
a wasteload allocation process. The CVR WQCB needs to vigorously pursue monitoring 
programs for all major sources of pollution and implement wasteload allocation programs 
as necessary. Implementation of this program including the wasteloadallocation will result 
in improved water quality at Greene's Landing. 

The Plan requires the CVR WQCB to include provisions to meet the requirements 
of the Plan when waste discharge requirements are issued or reissued. The CVRWQCB 
was directed to require dischargers to monitor for compliance with water quality objectives 
and is required to establish time schedules for compliance with the Plan's numerical 
objectives prior to April, 2001. The Plan further provides for implementation of a Mass 
Emissions Strategy consistent with the SWRCB's Pollutant Policy Document. 

Therefore, the State Water Contractors request the CVRWQCB take the following 
actions: 

1. Request short term studies or amend existing self-monitoring programs for 
significant dischargers to the Sacramento River system covered by NPDES 
permits to require monitoring consistent with the Plan. 
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2.') Issu.e and reissue waste disCharge' requjrenlents~for dischiugers ~t()' the 
S~cratnentoRiver sy~fel'l1 to h~plemeritlhewater qllafity objectiye~ consistent 
with the Plan. . .' . . . .... . . 

3. '. Compile and evaluate setf'monitoringdiscbarge d"ta. 
\ " ... ~ ( 

4. Develop a Mass ElllissiollsStrategy(folal Maximum DaiJy Loading (TMDL) 
process. / 

S. Conduct a wast.e load allocat-jon pursuant' to USEPA's Guidance for Water 
Quality~basedDecisions: The TMDI,. Process. .,' .' 

6. Amend and.issue \vastc_ <!!~I:harge'r~qllirerttentstojmplement Mais Emissions) , 
Stl'ategyffMDL process.· '. ". ' . . 

r 'I 

Sincerely. 

, ~~ I .. 
.' ,'.'I\.~ 1::z " 
'. Georg '. ;B.aumJi.·· , 
. General Mariaget 

xc; SWC Member Agencies 
SWP Sanitary Action Committ~e, 
SWC Water Quality Technical Committee 

. ,Mr~ John Caffrey, SWRCB . ' 

( 
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STATE WAlERPROJECf SANITARY SURVEY 
'Recomnrendations#2 & #8 Combined ' 

.PRIORITY A 

1. Title (2): S01m:e watets, - Sacramento Basin'Upstre~m of Greene's Laliding -Munfcipal 
, & Industrial ' , 

Title (8): S()Qr~~w~ter~ - sanJ~aquiD River upstream ()f V~malis,. M&I Di'schargers 
" " ', .. ' . \.., . 

Z-Recommendatlons: . Mop~toring, requireDlents for ,National 'PollutantDisc;:harge ' 
Elimination System (NPDES) discharges, such a~ municipal wastewater, treatment plantS, 
should be increased tt) cover 6iar~ia Iamblia;Cryptosporidium'sp'iand viruses. The State 
Water Project Sa~itary Action Committee (SwPSAC) shnuld encourage the Region,al Board 
to.include these constituents indi~harge compliance moni~rlng programs~ 

'i', Problemlf!entlficatlon:Municipal waste~ater treatment plants discharge approximately 
206 mgd into the Sacrame,nto Rivet Basin and approximately 58 mgd into the San JOilquin . 

'River. Basin. In general, tbese plants meet their NPDES disch8:rgerequirements. HQWever, 
current NPDES perinits donal require monitoring for viruses 'and pathogenic cysts such as 
GiardiO lamblia and Cryptosporidium sp..Research has Shown Ulat these organ~s, which 
are, common in municipal wastewater, 'are not completely .removed by conventional, 
wastewatertreatmenL B,ecause a database does not exist on discharges of these pathogens 

'to the watershed, it is currently not possible to evaluate the impacts of those discbargeson 
pathogen levels., '. ' 

Giardialamblia and' Cryptosporidium sp. oocysts are ertremely resistant, to djsinfection by 
normal water, treatment methQds, and are mOst effectively removed by filtration. Recently, 
Cryptosporidium ,sp. has been ,implicated as the cause()f major outbreaks in Medford, 
Oregon and Milwaukee, Wisconsip:. In tbe Oxford and Swindon areas outsidtt of London, 
England, it is estimated the 50;000 to 100,000 people contracted cryptosporidiosis from the 
water supply. Giardia lamblia has also been implicated in numerous episodes over the, 
years, 

The USEPA 'and the CaJifomUi Department, of Health Services (CDHS) recently . 
promulgated regulations for removal of Giardi4 lambliaand viruses f .. om, drinking water 
supplies., RegUlations for CryptoSporidium sp. removal have not been promulgated at this 
.une, ,butareunder(Consideration; The Surface Watet Treatment Rule ('8WfR) requires 
all ,water treatment plants to achieve a minimum removal of 99:9 percent (3Io3s) of Giardia 
lamblia, and 99.99 percent (410gs)of viruses. If there is reason to believe pat.hogenlevels 
~ f,beraw water are excessive,yhjgh, Giardialamblia removal of 4 or 5 logs can be 
required. Requirements to obtaiil4 or 5 logs of Giardia lamblhl removal w()uld ha~e major 
impaCf$ on water treatment plants in terms of additional disinfection and/or, filtration 
facilities. 

The CVRWQCB establishes NPDES discharge limitations. The primary municipal 
wastewater treatment plant within the Sacramento River Basin is the Sacramento Regional 
County Sanitation District Wastewater Treatlnent Plant, which discharges an average of 150 . " 

3 
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mgd into the Sacram~ntoRiver~ There are 14 other wastewater treatn)ent plants within the 
Sacramento basin which disc:;harge m()re .than 1 mg~.· There are eigbt wastewater treatment 

. plants within the Sao Joaquin Basin wbich discharge more· than 1 mgd .. 
I 
,I "_ ~~'" , 

Cunently, tbere is no knownmonitoririg of municipal wastewiltertreatment plant effluents 
.. in t~e Sacramento or San Joaquin River Basins for Giardia Iamblia,(;rYPIOSpOridium sp •• and . . ~ 

viruses. Limited data have been collected on these pathogens by' the Depar1lrlent of Water 
Resour«s (DWR). Ker~ County Water. Agency (KCWA). and the· Metropolitan Water 
District of South em Caljf~mia (MWDSC) at points· along the .nortbemportion of the 
California Aqueduct and at Greene'S Landing on the Sac.nlmentoRi"Gl" The data is. limited 
and inconclusive because of analytical problems due to higb turbidity and interfering organic 
matter in the samRles (see November 4, 1993 letter attacbed). 

In southern California, ~e MWDSChas coIlec:ted patbogendafa on the East and. West 
Branches of the California Aqueduct. The data sbow. Qitlrdia klmblia, was found in only 
on~Sainple in Lake Perris,andCiyptosporidium sp. was found at extreptetylQw leveJs (less 
th,anone cystin 100 liters) in most samples. Less than 10 percent of the samples were 
'positive for enteric viruses .. Based on tbese data. CDHS has tentatively ruled that 
MWDSC's plants need only achieve the miniinum 3 - 4 . log removal of Giardia lamblia. 

The lack o{pathogensJound in the southern areas of theSWP is most likely the result of 
the natural die ·off that ocCurs as the water is conveyed througb the aqueduct system and 
the detention time. in tbe SWP. terminal reselVoirs. However. th·ismay not be the .case for 
SWP contractors thill .take water from the Soutb Bay or North Bay Aqueducts .. 

4. Solution: The extent of the problem . should be determined by sampling for one year in· 
the Delta and northem areas of the SWP California Aqueduct. If significant numbers of 
pathogens are found, a workplan should. be developed for municipal wastewater dischargers 
to begin a one-year, bimonthly monitoring program for GilJrdia Iambfia,. Cryptosporidium sp., 
and viruses. Samples of the plant effluent and upstream receiving water should be collected 
and analyzed. Once compiled, this information would allow an assessment of the iritp8~ts 

. of these discharges on the SWP. 

5. Costs: The costs of ini~ial sampling,i.n the Delta and' no'rthem are~ of the ~alifornia 
Aqueduct ~hould be borne by the DWR and interested· SWPconuactors. . The cost of 
monitoring wastewater discharge~,fdr pathogenic cysts and viruses,If required, would ,be 
.bome by the discbargers. The . analytical CdSt for the~ 'parameters. fot six bimonthly 
samplings of the planf effluent and the upstream receiving water, would be $12,000. If all 
ISdi~harge~within the Sacramento River Basi~ (greater than 1 mgd) were monitored, the 
total annual cost of monitoring would be $180,000. If aU eight discharges within the Sail 
Joaquin River Basin (greater than· 1 mgd) were monitored, the total annual cost of 
monitoring would be $96,000. 'I1le adininistrative costs aSsociated with this additional data 
collection should be minimal, as monthly compliance reporting is already required. After 
. the first year of data collection, the sampling frequency could be adjusted accordingly. 

6'Be~ents: If pathogens are not controlled to low levels in the ~ur« water, SWP 
Municipal & Industrial (M&I) conttactorscould be required to provide additional filtration 
and/or disinfection caPllcity, and use higher disinfectant dosa$es. For MWDSC alone, the 
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additional annual operating cost of achieving 4 Jogs of Giardia lamblia removal, rather than 
the minimum 3 logs, is estimated to. cost $2,000,000 per year. This assumes that the ozone 
dosage would have to be increased by O.5mg/L to achieve tbehigher Giardia laniblia 
removal. The additional capital cost of providing tbis capacity is estimated to be over $17 
million for MWDSC alone. 

7. Implementation Plan: Sufficient data on pathogen levels in the SWP does not currently 
exist to justify the cost of requiring extensive pathogen monitoring of individual wastewater. 
treatment plant effluents, 

The following tasks should be undertaken to implement the recommendation: 

A. Develop a workplan for coIIecting and reporting pathogen data 
in the Delta and northern California Aqueduct area. 

B. Conect and analyze monthly samples for one year for Giardia 
lamblia, Cryptosporidium sp., . enteric virus, and total coliforms 
at the following locations: 

- Sacramento River at Gre-ene's Landing 
- H. O. Banks Delta Pumping Plant 
- Delta Mendota Canal at McCabe Rd. bridge 
- California Aqueduct upstream of the Cross Valley CanalTumout 

C. Analyze the data from the one year sampling to determine if 
additional sampling or analyses of specific wastewater 
discharges are justified. 

D. If necessary. request CVRWQCB to require individual dischargers which 
appear to be discharging significant levels of pathogens to the SWP to begin 
monitoring their discharges. 

The following program is recommended to accomplish these tasks: 

B 

C 

D 

Estimated Responsible 
Cost ~ 

$10,000 

To be determined 

DWR 

MWDSC,DWR, 
& KCWA 

SWC, DWR 

CVRWQCB 

5 

Schedule 
COmpleted 

Completed ~ (see 
November 4, 1993 letter) 

March 1994 

As Req'd 
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MWD , " ' 
M(TROPOLiTANWATEROISrRICr Of SOI/THERNCALlfOJlII!~ 

I· . ,\ 

November 4~1993 " . 

Reply to: ,700 MQ.renC) Ave. 
La Verne, CA· 91750 

, Mr. JohtlCoburn 
State Water-Contractors 
555 Capital Mall 
Suite 725 ( 
Sacramento, california 95814 

bear Mr. Coburn: 

St~te Proiect~De1ta water Pathogen MQoitorinCI Project, 

Attached is a'<;!opy of the State Project/Delta 
Water, Pathogen ,Mord to ring l'roject Report. It is I'I)Y 
':lnderstan~Ung that you will· distribute this report to 
members of the State Project Sanitary Survey Review 
Committee and to other )intereslt~d parties as. appropriate. 
I am looking forward to discussing the results of this 
project with you and YO\lrstaff dur'lng the upcomingStat~ 
Water Contractors meeting to be 'held on ,November 16, 1993, 
at MetroJ?:oHtan's WCJ,ter Quaiity Laboratory. ) . ' 

',. If you have any questions conc~rning the State 
Project/Delta Water Pathogen Monitoring project Report, 
please contact meat (~09) 392'-5296. ' 

MHS/ew 

Attachment' 

, '\ 



MEMORJI.NDUM 

November 1, 1993 

To: Associate Director of Water Quality 

From: Principal Microbiologist M., H. Stewart 

Subject: Results of State~roject/oelta'Water 
Pathogen Monitoring Project 

Swpma~ 

1. , ~pathogenmonitoririg survey of selected upstream 
and dow.nstreamsites in the State project water (SPW)/Pelta 
water system was conducted from, April 1992 through APril 
1993. The· objective of this study was to evaluate sites 
that potentially impacted ,pathogen loadin'g"within the 
SPW/Delta"watersystem •. The sites selected in this study 
inclllded Greene's Landing, Banksl PUmping Plant (milepost 
3.3), Delba Mendota Canal (milepost 67), and ,Checkpoint 29 
(located ih,the Kern County area) oft-he California 
Aqueduct. A total' of 4$ samples were coll~cted and, analyzed 
for Giardia, Cryptosporidium,' and enteric viruses. 

2 _,InterPretation of the, results of this study must 
be tempered by the l'imitatic)Os .. of the current detection 
methodology'and highly variable detection'limit$ which were 
the result ot interference due to high turbidity andh~gh 
levels of organic material. The percent positive and mean 
concentration 4-cysts/100L) of Giardia at each of the four 
locationswer~ as follows: ' Greene"s La,ndi~g (42 p~rcent, 
37); Banks Pumping Plant (0, 0); Delta Mendota Canal '0, ' 

(8 percent, 6) I Checkpoint 2·9 (0, 0) _ The ,percent positive! 
and mean concentration (oocy:sts/lOOL) of Cryptosporidium at 
each of the" ·four locations were as follows: Greene's 
Landing (SO percent, SO); Banks Pumping plant (25 percent, 
54); Delta Mendota Canal (58 percent, 40); Checkpoint 29 0 

(8 percent, 17). Three (two from Greene's Landing and one 
from Banks Pumping Plant') pf the 48, samples collected in 
this study, were positive for enteric viruses.· G1ard~a and 
Cryptosporidiuni concentrations in State Project/Delta water 
were approximately 6 times lower than surface waters' . 
compared in nationwideStirveys, but were 200-600 times 
higher thanithose observed in Metropolitan's su:y;vey of • . <. 
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reservoirs located in the Southern California area receiving 
SPW and Colorado River water (CRW). Because of the variable 
detection limits, it is premature .to conclude .that passage 
through the Delta region affected the microbial quality of 
the water. Based on frequency of pathogen occurrence, 
Gr.een~' s Landing appeared to be assoc~ated with poorer 
microbial water quality compared to the other sample sites. 
Checkpoint 29 of the California Aqueduct had the lowest 
pathogen activity of the four sample sites suggesting 
possible pathogen die-off during transport through the 
aqueduct. 

Backgrounq 

3. Recent events such as the waterborne disease 
outbreaks of CryotQsporidium in Milwaukee, Wisconsin, and 
Medford, Oregon; new surface water filtration requirements 
and possible pathogen standards; and the inability of 
traditional indicators of water quality to accurately 
predict the presence of pathogens in drinking water have 
provided the impetus for direct monitoring of waterborne 
pathogens. The potential impacts of these developments on 
the water !ndustry could include costly treatment 
modi{ications and ultimately the monitoring of drinking 
water and/~ wastewater discharges for these pathogens. To 
determine. the concentrations of pathogens in the sPW/Delta 
water system, and in particular the Delta r.egion, a one-year 
pathogen monitoring program was implemented by Metropolitan 
at the request of the State Water Project Sanitary Survey 
Review Committee. 

Description of Pathogen Monitoring Sites 

4. Four sampling sites (Greene's Landing; Banks 
Pumping Plant,~ilepost 3.3; Delta Mendota Canal, milepost 
67; and Checkpoint 29 on the California Aqueduct in the Kern 
Co~ty area) were selected to assess the relative 
concentration of pathogens prior to entering the Delta area 
and from sites within and downstream of the Delta . 
(Figurel). Greene's Landing (Sacramento River) was 
selected to represent water prior to entering the Delta and 
is located approximately 10 miles downstream from wastewater 
discharges from the City of.Sacramento.· Samples from Banks 
Pumping Plant were used to assess pathogen levels in water 
inunediately after passage through the Delta region, while 
samples collected from the Delta Mendota Canal were used to 
assess pathogen quality of Central Valley Project water 
introduced at the Banks Pumping Plant. Finally, samples 
were collected at Checkpoint 29 of the California Aqueduct 
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, , 

(in the Kern County area) to represent water quality'prior 
to entering the SouthernCalifornta area.' 

,Pathogen Monito;ringSazm2le An~lyse$' 

5. Pathogens assayed for included enteric viruses, 
Giardia. cysts, and Cryptospotidium,oocysts. Enteric virus 
samples were analyzed by Professor AaronMargo~in of ,the 
University of New Hampshb;e using ,conventional tissue 
culture techniqUes. Enteric,viruses were cultured on 
buffalo green monkey cells,and results were reported in a 
presence/absence format base,d on observation of, cytopathic 
effe'ct. qiardia. and S:;ryptosporidium samples were analyzed 
~YMetropoli tan's WaterQuali ty Laboratory using, t.he , 
immunofluorescent antibody procedure as described in the ' 
1992 1umual Book of ASTM Standanis. (ASTM, 1992; 1)-19 
proposalP229) • In this procedure, the number of {,iardh. 
cysts and CryptOsPQridium oocysts are recorded both as 
RTotal Count.-and ·CO'llht with Internal Structur,es· per 
],00 liters. Total Count describes the nuinber Qf {'iardia 
cysts or'Cryptosporidium oocysts ,bclsedonsize~ shape, and 
fluorescent properties as obser:ve4 using epifluorescen,t 

"microscopic examination. Count With Internal Structures 
relies upon the ,detection of internal structttres within the 
organism (e.g. i {,iarqia cysts contain, 2-4 nuclei,'axonemes, 
and median bodies and Cryptospoddiym oocysts eontain 
1-4 sporozoites and a granular residual body). AlthQugh no 
reporting standard has been established, the use of the 
·Total. Count- is the most conservative estimate of cysts or 
oocystsin a sample and bas been used to calculate pathogen 
density in this study. ,All samples were also analyzed for 
the presence of ,total and fecal coli forms using methods as 
described in' StandaX;d "Methods for the Examination of Water 
and Wastewater (18th Edition, 1992). . ' 

Da~a Eyaluation MethOds and Use of Detection Limits 

6. . Currently, the density of {,iardio and , 
S:;ryptosporidium in potable water is commonly reported as the 
number of cysts or oocysts/l00t. Therefore, in samples of 
10(jL where-no cysts or oocysts are observed, a density value 
·of ·0· 'is recorded. However, in samples in Which ilo cysts , 
or oocysts were observed and it was not possible to examine, 
an aliquot representing a 100L volume because of interfering 
material (such as algae and organic compounds) the detection 
limit value was 'recorded. 'Consequently, the detection limit 
may vary considerably and. therefore may be of questionable 
value ,for computation of pathogen density. In this study, 
densities of GiArdia and cryptoSPQridium were calculated as 
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the 'arithmetic mean based on tbe actual detec,tion of cysts 
o~ oocysts in the sample USblg the Total countcriter~a. 

Results. 

7. The Giardia and Cx:yptosporidi\imresul ts of this 
study are difficult to· inter:pret because most' samples that' 
were not positive for detectable cysts or Qocysts conta.ined 
ext~nsive amounts of interfering material resultillginhi_~h 
detection limit values .. , Consequently,' it is not possible to 
accurately asses~ -actual-levels in many oftbesamples •. 
This is especially prol?l~tic in samples with variable or, 
high detection limi~ values. For example~ detection limits 
ranged-from <2 to <126 throughout the study. Therefore, the 
actual level of pathogens in many--samples Jllayhave been ,) 
und~restiinated. . . ,'. ' '. . 

. , . 
8., ,A summary of the pathogenmoni toring resul ts are 

presented in Table 1. ,Six samples contained detectable 
GiardiA cYsts (Tables 2":5) .', The percent positive (of all 
samples collected at each site) and mean concentration' 
('cy~ts/190L) of Giardia, in th~ positive samples at each'of 
th~ four locations were as foUows: Greene's Landing 
(42R-arcent, 31); Banks 'Pumping, Plant (0, 0); oeJ.taMendota, 
caruh (8 percent, 6) 1 Checkpoint 29 (0, 0). These results 
suggest that Giax:dia occurred more frequently at ,Greene's 
Landing compared to the other ,sites. Seventeen samples 
contained detectable ~ryptosporidiumoocysts (Tables 2;'5). 
The percent positive (of all samples collected at each site) 
and mean concentration (oocysts/100L)of cryptosporidium in 
.'=:he positive samples'at each' of the four locations were as 
follows: Greene's Landing (.50peX"cent," 50); Ba~s Pumping 
.Plant (25 percent, 54) 1 ~lta Mendota Canal (58 percent, 
40·) 1 Checkpoint 29(8 percen." 11). The frequency of , 
occurrence and-c0r,tcentration· of S=ryptosporidiwrt were sitnil:cu: 
at Greene'. Landing, Bank, Pumping Pl~t. and Delta Mendota 
Canal. The ,frequency of occurrence and concentra.tion of 
CrVptosQOridium Were the lowest at 'the California Aqueduct 

\Checkpoin:t 29 sampling location/ C ~ 
'\ 

9. :: ThreE! samples of the 48. collected in this study 
'were positive for the presence of enteric: viruses. Two of 
the positiVE! samples were recovered .from Greene's Landing 
and the third positive sample was recovered from Banks 
Pumping plant. , .... " . 

10. Mean total coliformlfecal coliform concenirati~ns 
, ,for G~eene' s Landing. Banks Pumping Plant, Delta Mendota 

Canal, and Checkpoint 29 were 666/24.112116, 268/16, and 
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20/11, respectively (Table 6). In general, these results 
suggest that the highest coliform activity occurred at 
Greene's Landing while the lowest occurred at Checkpoint 29. 

Signifi{:ance of Findings 

11. An objective of this study was to assess pathogen 
quality of water as it passed through the Delta. Due to 
high turbidity and interfering organic material and 
limitations of current detection methods for Giardia and 
Cryptosporidiwn,it was difficult to evaluate the impact of 
the Delta on pathogen loading. However, the results of this 
study suggest that the highest level of pathogen activity 
was associated with Greene's Landing. Giardia levels were 
highest at this site and Cryptosporidiwn levels were 
equivalent or higher compared to the other three sites in 
this study. Moreover, two of the three positive enteric 
virus samples were recovered at Greene's Landing. This site 
also had the highest level of coliforms. The source of 
pathogens observed in Greene's Landing samples is not known, 
however, it may include effluent from upstream sewage 
treatment plants, release of sewage from boats, upstream 
recreational activity, and/or nonpoint fecal discharge. 
Pathogen levels at Banks Pumping Plant and Delta Mendota 
Canal were relatively similar, however, one sample collected 
at Banks Pumping Plant was positive for enteric virus. 
Checkpoint 29 of the California Aqueduct had the lowest 
pathogen activity of the four sample sites suggesting 
possible pathogen die-off during transport through the 
aqueduct. 

12. Metropolitan has also conducted a comprehensive 
pathogen monitoring survey of reservoirs located in the 
Southern California area receiving SPW and CRW. Theresults 
of this study tndicated that in both source waters (Le., 
SPW and CRW) levels of Giardia cysts ranged from 0 to 
1.Scysts/100L with a mean of 0.05 cysts/lOOL, while 
Cryptosporidium oocysts ranged from Oto 1.8 oocysts/lOOL 
with a mean of O.1800cysts/100L.·· Levels of Giardia and 
Cryptosporidium in Metropolitan' s immediate supply of SPW 
were similar to those in CRW. These levels were 
"approximately 200 to 600 times lower than those observed in 
the present SPW/Deltapathogen survey. Enteric virus 
sampling in Metropolitan's earlier survey indicated that 
12 percent of the samples collected from reservoirs 
receiving SPW were positive compared to 6 percent positive 
frbm those sites receiving in CRW. 
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Associate Director 
of Wa~.er Quality ~6- November 'i., 1993 

13. TWo na.tional .' surveys have been conducted to assess 
Giardia andCr;yptoSporidium con.centrat.tons in surface 
,wa ters • LeChe'fal lier .t ai. (19 9 i), in a survey of . 
filtration plants predominantly receiving water from rivers, 
found that Giardia, concentrations ranged from', '. 

,Q-6,600 cysts/lOOL w:l,tha mean ·of, 2.77 cys,ts/lOOL.and that 
Crypt6SQoridiUm ranged from 0-48,000 oocysts/lOOL with a,'· 
mean. of. 2.70 oocysts/l()OL~ In another study conducted by 
Rose et ale (1991) of surface and groundwater sites, GiArdia 
lev-els ranged from 0-625 cystsllOOLwith a mean of 
3 'cy~ts/l00L. and c;rvotosPQridium ranged fro"" C • 

0-29,000 ·oocysts/l00L with amean.of 43 oocysts/lOOL.. In 
compariSon, with LeChevalHer'JI st~dy of sur·facjJ waters, 
levels o~ pathogens' inSpw/oeltasurvey ·were approximately 
.. ixtim~. lower t~ natio .... l lere~ _ 

:1fI t Stewart 

MHS/pa 

cc w/attachments: 
/, ' 

M. D. Beuhler 
E. G. Means 
fl.~.~inn 
K~ L. Wattier 
M. H. Stewart. 
C. M. Paszko-Kol\1i!l 
M.C.jsimpson , 
Water Quality file 
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STATE PROJECT/DELTA WATER PATHOGEN MONITORING 
SAMPLE LOCATIONS 

FIGURE 1 
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TABLE 1 

State Project Water/Delta Pathogen Monitoring Survey 
Summary of Pathogen Results 

Giardia ~ryDtQs12QddiYIJl Enteric 
Sample Location (cysts/l00L) (oocysts/1OOL) Virus 

Greene's Landing 
Number Positive Samples 5(42%)& 6(50%) 2 (17%) 
Mean Concentrati.on 37 50 NAD 
Ranoe 8-82 5-132 NA 

Banks Pumpinq Plant 
Number Positive Samples 0 3(25%) 1(8%) 
Mean Concentration NA 54 NA 
Ranoe NA 32-79 NA 

Delta Mendota Canal 
Number Positive Samples ,. 1(8%) 7(58%) 0 
Mean Concentration 6 40 NA 
Ranoe 6 9-92 NA 

":alifornia AQUeduct Checkpoint 29 . Number Positive Samples 0 1 (stl 0 
I Mean Concentration NA 17 NA 
I Ranoe NA 17 NA 

&Percent of positive 
bNot applicable 

sampl.es collected per sample location 



TABLE :l 

STATE PROJECT WATER/DELTA PATHOGEN MONITORING SURVEY 
Giardia/Cryptosporidium Results 

GREENE'S LANDING 

Giardia spp. Cryptosporidium spp. 
calculated cysts per 100 L calculated cysts per 100 

sample Totala Count withb Total Count with 
Date Count Internal Count Internal 

Structures Structures 

05-13-92 <c 11 < 11 < 53 < 53 

06-09-92 22 22 '" 13 < 13 

07-21-92 8 < 8 < 33 < 33 

08-12-92 < 11 < 11 < 18 < 18 

09-09-92 < 8 < 8 < 18 < 18 

10-07-92 < 8 <,8 < 8 < 8 

11-04-92 10 5 < 7 < 7 

12-02-92 82 25 < 3 < 3 

01-06-93 < 47 <47 < 21 < 21 

02-09-93 < 125 < 125 < 126 < 126 

03-03-93 < 58 < 58 17 17 

04-07-93 65 65 < 44 < 44 

37 17 50 20 

RANGE 8 to 82 5 to 25 5 to 132 11 to 33 

a Total count: Number of Giardia cysts.or Cryptosporidium oocysts based on external morphological and 
fluorescent properties. 

b Count with internal structures: Number of Giardia cysts or Cryptosporidium oocysts from total count that 
have distinguishable internal morphological characteristics. 

e,,<,,: indicates no cysts or oocysts were detected. The number indicates. the detection limit of the 
procedure, based on the volume of sample analyzed. 

dMean-Arithmetic mean: based only on samples with detectable cysts or oocysts. 

r, 



Sample 
Date 

05-12-92 

06-09-92 

07-21-92 

08-12-92 

09-09-92 

10-07-92 

11-04-92 

12-0'2-92 

01-06-93 

02-09-93 

03-03-93 

04-07-93 

TABLE 3 
STATE PROJECT WATER/DELTA PATHOGEN MONITORING SURVEY 

Giardia/Cryptosporidium Results 
BANKS PUMPING PLANT 

Giardia spp. Cryptosporidium spp. 
calculated cysts :eer 100 L calculated cysts per 100 

Total" Count withb Total Count with 
Count Internal Count Internal 

Structures Structures 
<c 13 < 13 79 26 

< 47 < 47 < 47 < 47 

< 7 < 7 < 7 < 7 

< 32 < 32 32 < 32 

< 23 < 23 < 23 < 23 

< 9 < 9 < 9 < 9 

< 13 < 13 52 i3 

< .6 < 6 < 6 < 6 

< 3 < 3 < 3 < ,3 

< 3 < 3 < 3 <: 3 

< 2 < 2 < 2 <: 2 

<5 < 5 < 5 < 5 

L 

--"\: - - - - - - -- ,- - - - - - - -- - - '- - -- - - - - - - - - - -- - - - - - - - - - - - - - - - -
NONE 

DETECTED 
54 20 

RANGE 

NONE 
DETECTED 

NONE 
DETECTED 

NONE 
DETECTED 

32 to 79 13 to 26 

" Total count: Number of Giardia cysts or Cryptosporidium oocysts based on external morphological and 
fluorescent properties. 

b Count. with internal structures: .Number of Giardia cysts or Cryptosporidium oocysts from total count that 
have distinguishable internal morphological characteristics. 

C"<": indicates no cysts or oocysts were detected. The number indicates the detection limit of the 
procedure, based on the volume of sample analyzed. 

dMean-Arithmetic mean: based only on samples with .detectable cysts or oocysts. 



Sample 
Date 

05-12-92 

06-09-92 

07-21-92 

08-12-92 

09-09-92 

10-07-92 

11-04-92 

12-02-92 

01-06-93 

02-09-93 

03-03-93 

04-07-93 

TABLE 4 
STATE PROJECT WATER/DELTA PATHOGEN MONITORING SURVEY 

Giardia/Cryptosporidium Results 
DELTA MENDOTA CANAL 

Giardia spp. Cryptosporidium spp., 
calculated c:lsts Ear 100 L ,calculated c}tsts Eer 100 

Total" Count withb , Total Count with 
Count Internal~ count Internal 

Structures Structures 
<c 3 < 3 18 13 

6 6 55 22 
< '9 < 9 9 < 9 

< 12 < 12 12 < 12' 

< 22 < ,22 ' < 22 : < 22 
<,22 < 22 22 22 

< 80 < 80 < 80 < 80 
<: 8 < 8 <8 < 8 

<: 8 < 8 < 8 < 8 
< 98 < 98 < 98 < 98 

< 73 < 73 73 -< 73 

< 46 < 46 92 46 

L 

-' , , '-' - - - -' - - - -- - - - - --, - - -- - ----:- - - -- - - - - - - '- --.: - -- - - -- - - -- - - - - - - ~ - -
MEANd 6 6 " - 40 ' 26 

) 

RANGE 6 6 9 to 92 13 to 46, 

a Total count: Number of Giardia 'cysts or Cryptosporidium oocysts based on external morphological and 
, fluores~ent ,properties. 

b Count with internal structures: Number of Giardia cysts or'cryptosporidium oocysts from total count that 
have distinguishable internal morphological characteristics. 

C"<": indicates no cysts or oocysts were detected. The number indicates the detection limit of the 
procedure, based on the volume of sample analyzed. 

"Mean-Arithmetic,'mean: based only on samples with detectable cysts or oocysts, 

j 



Sample 

Date 

06-15.,...92 
07-14";92 

08-11-92 
09-08'792 
10"'I~i'"92 

11-23_92 

12-16-92 
01-18-93 
02-10-93 
03-10-93 
04-07-93 
05-18.,..93 

TABLE 5 

STATE PROJECT WATER/DEi.TAo PATHOOEN MONITORING SURVEY

Gia~dia/cryptosporidiumResults 

CALIFO~IA AQUEDUCT CHECKPOINT 29 

Giardia spp. 

calcul'ated cysts per 100 ,L 
, cryp,tosporidium spp. 

calculated' crst,s per' 100 L· 

Total' Count withb Total Count with 
Count Internal Count ' Internal 

Structures Structures, 
<c 53 < 53 < 53 < 53 
< 13 < 13 < 13 < 13 
< 33 < 33 < 33 < 33 
< 18 < i8 < 18, < 18 
< 18 < 18 < 18 < 18 
< 8 < 8 < 8 < 8~ 

< 7 < 7 < 7 < 7 
< 3 < 3 < 3 < 3 

< 21 < 2L < 21 <.21 
< 126 f 126 < 126 < 126 
< 17 < 17 17 17 
< 44 < 44 ,<44 <; 44 

-' - . ...;;,... - ~ - - -' - ~ - - - - - - _':- - - - - --'~- - - :..... .....;;. - '- - - -- - - -- - - -- - - - -"~ - ..:.. - -
(( -

RANGE 

NONE 
DETECTED 

NONE 
DETECTED 

NONE / 
DETECTED 

NONE 
, DETECTED 

17 17 

17 17 

, Total count: Number of Giaz:dia cysts ',or Cryptosporidium oocys~s based on external morphological and 
fluorescent properties. 

,b Count with internal str~ctures: Number of Giardia cysts or Cryptosporidium oocysts from total count that' 
have distinguishable internal 'morphological characteristic,s. 

c"<": indicates no, cy,sts or oocysts were detected; The number fndicatesthe detection limit 0'£ the 
procedure, baSed on the. vol~e of sample analyzed. 

"Mean-Arithmetic mean:'basedonly on samples ;"ith detectable cysts or,oocysts. 
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TABLE 6 

State Project Water/Delta Pathogen Monitoring Survey 
Total and Fecal Coliform Results 

Sample Location 
Greene's Landing 
Banks Pumping Plant 
Delta Mendota Canal 
California Aqueduct 

Checkpoint 29 

AMost Probable Number 
~embrane Fecal Coliform 

Total Coliform 
MPN/100mLA 

Mean Rang_e 
666 140-1,600 
112 11-500 
268 13-1,600 
20 2-50 

Fecal Coliform 
MFC/l00mLb 

Mean Range 
24 0-120 
76 0-310 
16 0-100 
11 0-99 



STATE WATER PROJECf SANITARY SURVEY 
Recommendation #3 

PRIORITYB 

1. Title: Source Waters - Upstream of Greene's Landing -Urban Runoff Discharges 
~, ~ 

Z. Recommendation: As the Sacramento area urban runoff water quality data become 
available, ~be SWPSAC should reevaluate the impacts of urban runoff discbarges into the 
Sacramento Basin. 

3. Problem Identification: Urban runoff contains significant concentrations of heavy metals, 
pesticides, herbicides, polynuclear aromatic hydrocarbons (PAlls) and nutrients and in the 
Sacramento metropolitan area is regulated by a NPDES permit. ,The permit requires 
monitoring of urban runoff into the American and Sacramento Rivers. The impact of urban 
runoff on drinking water quality has not been evaluated primarily because of the limited 
data collection to date. 

The agencies involved in this issue are the SWRCB, CVRWQCB, City of Sacramento, 
USEPA and Sacramento County. 

4. Solution: Existing regulatory programs can include collection of data necessary to assess 
the impact of urban runoff on drinking water quality. The SWPSAC should review the 
stormwater NPDES permit monitoring requirements to ensure that.constituents that impact 
drinking water quality are being analyzed. 

S. Cost Funds will be needed to analyze the data and assess the impacts on drinking water 
quality. 

6. ~nents: This program will generate data that can be used in the wasteload allocation 
pJocess and more stringerit regulation of urban runoff, if required. 

7. Implementation Plan: The NPDESpermitissued to the Sacramento Area Storm Water 
Program requires imple~entation ofamonitoring program to assess compliance with water 
quality standards and ~tormwater pollutant loadings. 

The following tasks should be. undertaken to implement the recommendation: 

A. Obtain and review the current monitoring program to determine whether it 
is adequate to assess the impacts on drinking water quality and supplies. 

B. Provide recommendations on necessary amendments to the monitoring 
program to the Sacramento Program and the Regional Board. 

C. Obtain· and evaluate resul~ of the monitoring program to determine the 
impacts of storm water discbarges on drinking water supplies. 

7 
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". The following progr~in is. recommended to aCcomplish the above tasks: 

Task 
A 

B 

C 

Estimated .. 
Costs 

minimal 

. \ 

Re'sponsible 
Agency· 
S~SAC 

SWPSAC 

DWR &SWC~ 

8 

Schedule 
Completed- see attached· 
June 24, 1993 memo 

Completed - see attached 
December 22, 1993 memo 

Ongoi~g 



MEMORANDUM 

June 24, 1992 

To: Water Purification Engineer 

From: S~nfor Engineer .T. S. Tanaka 

Subject: Review of Documents Regarding Source Waters Upstream 
of Greene's Landing--Urban Runoff Discha~ges; 
Sanitary Survey Recommendation No.3 

1. Background. The Sanitary Survey of the State Water 
Project includes arecommendatlon that the state Water project 
Sanitary Action Committee should reevaluate thelmpacts.o£ urban 
runoff dischar'ges into the Sacramento Basin as urban runoff data 
become available for the Sacramento area. Staff of the Water 
Quality Division have reviewed several documents which discuss. 
water quality monitoring of Sacramento area urb~n runoff. These 
documents include:· . . 

o Annual Reedrt 1990/1991 Monitoring PrOgram NPDtS 
Permit 90-158 (July 1, 1991) by Sacramento County 
Water Agency, City of Sacramento, City of Folsom, and 
City of Galt 

.0 

o Sacramento .NPDES stormwater Permi t .!"oni toriny Program, 
Summary of First Flush sameling Results Perm ttees: 
Sacramento county. Water Agency, cIty o~Sacramento, 
City of Folsom, and City of Galt; Monitoring 
Consultant: HDR Engineering 

2. Critical Water Quali tt Parameters. .The.document 
review has revealed that severa key water quality parameters 
that Metropolitan considers to becritica1 are missing. These 
critical parameters include the following: 

o ammonia-nitrogen 

o dissolved organic carbon (POC) 

171 
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water Purifi~ation Eng~neer -2- June 24, 1992 

o ultraviolet light absorption at 254 nanometers 
(UV( 254) ] 

o tot.al trihalomethane formation potential (TTHMFP) 

o aluminimum 

o iron 

a magnesium 

o molybdenum 

These critical parameters could be added to the table entitled, 
"Consti tuents to be Analyzed , Sacramento storm W.ater Moni toring 
Program," on page 4 of Sacramento NPDES Storlnwater Permit 
Monitoring Program, Summary of First Flush sampling Results. 

3. Other Water Quality Constituents. An alternative 
method to screen the urban runoff water for toxic effects, such 
as the microtox assay, may prove faster and more sensitive than 
those mentioned in the reviewed documents. Metropolitan has 
also evaluated other organic water quality constituents that 
would normally require monitoring under Title 22 but are not 
mentioned in the reviewed documents. These constituents are 
summarized in the attached list; however, from Metropolitan's 
standpoint, they are not considered critical, at this time, for 
urban runoff. 

Ii itW 7TsT/pa . 

~ cc w/attachments: 

E. G. Means 
M. D. Beuhler 
M. K. Davis 
S. E. Barrett 
W. D. Taylor 
B. Koch 
T. S. Tanaka 
Water Quality file 

ORI(,~IN.~.L S,GNEO 61 
T.S. TANAl<A 

Theodore S. Tanaka 



Otgani~ Constituents Requiring Monitoring Under ~itle 22 

Triazine herbicides 

o atrazine 

o simazine 

o prometryn 

Organophosphorouspesticides (expand Method 8140 to include): 

o dimethoate 

o molinate 

o bentazon 

o thiobenearb 

Organochlorine pesticides (expand Method 608 to include): 

o alachlor 

o chlorothalonil 

o bromacil 

Carbamate pesticides (use Methods 632 and 531): 

o carbofuran 

o· aldicarb 

o aldicarb sulfone 

o aldlcarb sulfoxide 

other pesticides: 

Fumigants (use Method 504): 

o ethylene dibromide 

o . dibromochloropropane 

173 
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'/ 

\ i 

.( 

OJ:. ante 

.. '.,' j 

Hi sceUaneous: 

0 glyphosate 

0 endothal. 

0 . picloram 

0 .2,3,7,e':TCDD (dioxin) 

0 diquat 

Sepli-volatile ~r9anics (expand Hethod 525 to include): 

o di(ethylhexyl)adipate 

vo}-atilu (expand ,Method 62.4 to include': 

0 bromobenzene 0 2,2~dichloJ:oprppen~ 

0 bromochloroli\l~tllane o " i sopropylbenzene. 

0 n-butylb~nzene 0, p-isopropyltoluene 

0 sec-butylhenzene 0 n-propylbenzene 

0 ,tert~butylbeniene 0 1,1,,1,2-tetrachloroethane 

0 chlor.obenzene 0 1,2,3-trichlo'ropropane 

0 2-chlorotoluene 0 1,2, 4~tdmethylberizene 

0 ,4-chlorotolU,ene 0 1, 3, 5-'-trimethylbenzene 
, 

0' dibromo:methane 
\ 

0 1,2,37trichloroberi~ene. 

0 di~hl~rodifluoromethane 0 l,l-dichloropropene 

0 ' 1, 3-dichloropropane 



DEPARTMENT OF WATER RESOURCES 

State of California 

OFFICE MEMO 

TO: Mike Sutliff 

FROM: Rick Woodard 

/) 

The Resources Agency 

DATE: December 22, 1993 

SUBJECT: SWPSanitary Survey 
Implementation Plan 

Recommendation #3 of the 1990 report "Sanitary Survey of the State Water 
Project - Brown and Caldwell Engineers" concerns monitoring urban runoff from 
the City of Sacramento. Subsequent to publication of the report, the State 
Water Contractors formed a Sanitary survey Review Committee for the purpose 
of analyzing the report's recommendations and ,formulating an implementation 
plan for acting upon the recommendations. . 

Attachment A is the draft (near final) implementation plan cfor Recommendation 
#3 of the implementation plan, concerning monitoring of storm runoff from the 
City of Sacramento. The City has a well developed storm flow monitoring· 
program, and have already made one sampling during an earlier storm event 
this year. 

Attachment B is a draft letter from the State Water Contractors to the City 
asking to have the following parameters added to the City's monitoring 
program: 

TOC 
TTHMFP 
UV 254 
Ammonia nitrogen 

John Coburn has been in contact with: 

Dave Brent 
City of Sacramento 
Department of Utilities 
5770 Freeport Blvd, Suite 100 
Sacramento, CA 

phone: 433-6634 

Please organize sampling containers and collection, preservation, handling 
and other QC information and arrange to have sufficient containers delivered 
to collect some samples. Please call Dave Brent to make the specific 
arrangements, . including getting him the number of containers he 'feels he 
needs. We will arrange for the analyses,-. so it will be nec;:.~$.sary to have him 
inform us when samples have been collected. Please let me know if any 
problems arise, and please n.otify me when this has been done. I want to keep 
John informed on it. Thanks. . 

cc: John Coburn 
Bruce Agee 
Judy Heath 

1222MS 
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1. TItle: 

STATE WATER PROJECT SANITARY SURVEY 
Recommendation #4 

PRIOR trY. A 

Source Waters ~ Sacramento Basin Upstream of Gree,ne's Landing
'Agriculfural Drainage 

~' 

2. Recommendation: None 

SWPSAC Recommendation: 'Determine Ir current assessment, which Is the Impact or 
, agricultural drainage at Greene's Landing Is negligible, Is correct. If It Is not"lmptement 

necessary actions to correct problem. ' " ' 

,,3. Problem Identification: ' Crop irrigation is the largest single use of water, from the 
Sacramento River in the .sacramento Basi,n upstream of Greene's Landing. A portion of 
the water delivered to agricultural users returns to the river as 'agricultural drainage. The 
drainage water cali contain cbemicals and .minerals associated wi$ agricultural practices. 
As tbis water re-enters the river it could contribute to the degradation of tbe water quality 
in the Sacramento River. 

A vast area of th~land in the Sacramento Basin is iQactive' agricultural' production and 
requires a significant amount of water and therefore produces an equally significant amount 
of drainage water. , TypicaJly, agricultural water whicb is not used in crop production is 
drained from the field and, if possible, used on adjacent acreage. In passing tbrougb the 
fields, chemicals present on the lapd can become dissolY,ed or suspended in the applied 
water. These chemicals maybe present as a result of cultural practices or native to the land 
itself.' " 

A significant amount of drainage enters the Sacramento Riv,er. It is estimated that 80% of 
the agricultural drainage disCharges into the Sacramento River between the Colusa Basin 
drain outfall and Suisu.n Bay. Drainage in this area is a prinlary contributor to the heavy 
silt load carried in. the lower Sacramento River. The drainage also has carried det~table 
levels of herbicides used in the production of rice"and of insecticides associated with 
orchards. 

The main impacts of agricultural drainage in the Sacramento River on drinking water 
supplies are the increased contn"bution of sil~ herbicides, and pesticides. ' At present, it , 
would appear that the silt load bas not affected the ability of Sacramento River water at ' 
Greene's Landing to meet drinking water standards. The presence of the herbicide Bolero 
at the City of Sacramento water treatntent plant intake in the mid-SOs WaS an aesthetic 
problem, and has since been controlled. 

1be concern over herbicide levels in the river has, been reduced as rice growers have 
implemented "Best Management Practices (BMPs)" which have lowered their herbicide use 
and potential loading to the river. Current monitoring data shows that the detectable levels 

, of the rice herbicides in, the Sacramento River throughout this area ate well below drinking , 
water standards. Recent data indicate dormant insecticide sprays enter the Sacramento 



River during stonnevents. Though these conccntrationsfound are well below drinking 
water standards,they may adverseJy affect aquatic organisms. 

Another related agricultural drainage concern is the copper concentration in the agricultural 
diScharges. Rice fields in the Central Vaneyuse large quantities of copper~sulfate as a 
herbicide to contral alga~; The San Francisco ~egional Water Quality Control Board 

. (SFR WQCB) is directing Bay Area water purveyors; and DWR to investigate al~ematives 
to reduce ~opper <;oncentrations in the water supply imported from the Central Valley. This 
will.allow publicly owned treatment. works (POTWs)in the San Francisco Bay area to meet 
sVict discharge standards. Standards . for the POTWs are becoming increasingly. more 
stringent to protect aquatic organisms. The discharge standard __ for copper is 2.9 
micrograms/Jiter (ugll) which iuubstantiallybelow ~e copperaCtio~ level of 1300 ugll set 
to protect human health. Th.e CVRWQCB would be responsible for regulating a reduction 
in these copper concentratioD~, if required. 

Agencies involved wtth this iSsueinc1ude; the POTWs, SFRWQCB, SWRCB, CVRWQCB, 
DWR. and the California Environmental Pro!ection Agency (CaIEPA). 

4. So~uUon: Determine if agricultural drainage upstream of Greene's Landing isa threat to 
the SWP drinking water supplies. . 

S. Cost: Minimal 

,6. Benefits: Improved drinking water supplies at Greene's Landing. 

7. Implementation Plan: 'Appropriate measures should be taken to insure that the current 
evaluation, which states that the impact of agricultural drajnage in this area is negligible, 

. is correct. . /. . 

The following tasks should be undertaken fo implement the recommendation: 

A. Gather and review all information available on Sacramento River agricultural 
drainage upstream of Greene's Landing and prepare a report documenting 
the findings. This should include a description of aU monitoring programs 
and data that have been collected to date. 

B.Based up(m the outcome· of Task A, write letter' to CVRWQCB with 
SWPSAC recommendations. 

The foUowingprogram is recommended to accomplish the above tasks: 
Estimated Responsible 

Cost AgeDa' 
SWPSAC 

B. SWC 

10 

. Schedule 
Completed - see May 15, 1992 
memo attached 

Completed - see July 13 & 20, 
1992 letters attached 
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Sta~lifolnia Oep(lrtmentof Health Service, 

M em 0 r a rt dum 

RECEiVED 

MAY 111 1992 

From 

State Water Contractors 
555 Capitol Mall, Suite 725 
Sacramento, CA 95814-.4502 

ATTN John Coburn 

ODW - .Visalia Distri t . ~ RichardL. Haberman '.' // .~ /} 

Dote I 

Subiect: 

., 

'0 

May 15, 1992 

state water Project 
Sanitary Survey 
Recommend.a tion 
No .. 4 

A sUbcommittee of the Sanitary Review committee has' obtained 
and reviewed the January 10, .1992 Report prepared by the 
Department of Pesticide Regulation (DPR) and submitted to the 
Central Valley Regional Water Quality Control Board (CVRWQCB.) 
which documents the results of theCVRWQCB efforts to control 
and reduce the discharge of rice pesticides. These efforts 
have targeted areas that d.rain to the Sacramento River above 
Greens Landing . Attached to this memo is asununary of the 
Report dated April 2, 1992, prepared by T.S. Tanaka of the 
~etropolitan Water District of Southern California. Tanaka IS 

summary concludes that the pesticides and herbicides utilized 
by the rice growing operations on land which. drain to the 
Sacramento River above Greens Landing "do not present a problem 
for SP water in Southern California." 

It is also the subcommittee IS opinion that the efforts of the 
CVRWQCB have been very. successful in achieving improved water 
quality for water users in the Sacramento metropolitan area. 
The sUbcommitteereconunends that the State Water Contractors 
acknowledge the success· of the CVRWQCB efforts and urged them 
to continue the strict enforcement of their requirements' so 
that water qua 11 ty problems related to th,ase chemicals d.o not 

. develop in the future. The Board must also remain alert to the 
use of new or substitute Chemicals that may be used in place of 
those which they currently regulated with great success. 

The approach used by the CVRWQCBtocontrol the discharge of 
rice pesticides in this area of the State should serve asa 
model· of the kind of approach that could possibly be followed 
to control discharges of other agricultural chemicals used in 
California's greater Central Valley. 

RLH/jw 
M5llRlU. DOC 



MEMORANDUM 

,April 2, 1992 

, ' 

To: W~ter Purification Engineer: 

From: Senior Engineer T. S. Tanaka 

Subject: Review of Department, of pesticide'Regulation Document-
Information on Rice Pesticides1 Sanitary Survey 
Recommendation No.4" . 

,1. Background; The Ca1iforni~ Department of Pesticide 
Regulatidn(DPR) issued a rep~rt describing programs to reduce 
dischar9~,of herbicides and\pesticides fiom rice fields ,into 
waterways,of the Sacramento Valley, which inCluded monitoring of 
theS,e or9anic chemicals. Monitored were the herbicides 1 
molinate and thiobencarb, and the insecticides; carbofuran, 
methyl parathion, "mal,athion,' andbensulfuron ,methyl (Londax). 
These programs 'havebe~n in existence since ,1983ibut apparently 
were made more stringent i~ 1991 and 1992,to meet water quality. 
objectives in Sacramento valley surface waters. 

( , 
2. Metropolitan water District of Southern California 

(Metropolitan) Experience .. No~e of the above chemicals have 
been detected by Metropolitan in State project water (SPW) in 
Southern California. The' only he,rbicides or pesticides that 
have be,en detected in SPW in Southern California by Metropolitan 
h~ve been atraz{ne and simazine (both are' herbicides). ' '. - . 

Results of Monito~ing in sacramento V~lley 

3. -Of the organic chemicals monitored in 1991, only one 
(molinate), ex'ceeded the maxinium contaminant. level (MCL) of 
20 ppb (!I'i tle22) • However, this sample wa,s taken in Butte 
Slough at Highway 20 In Sutter County~ of t~e' samples in the 
Sacramento River at the Intake to orie of the City of Sacramento 
watei treatmen~ fac{lities, m6st were below the limits of 
detectio,n (O.S ppb) and none','exceeded 0.60 ppb. " 

4. Thiobe~carb WI;lS not detected in an,y of the sampling 
points in the waterways adjacent to the ric~ fields or in the 
Sa~ramento Rivec (detection limit of O.S ppb). The MCL ~or 
thiobencar,b is 10 ppb. ' 

5. Bensulfuro~ methyl wa$ detected at a maximum l~vel of 
about 0.8 ppb at two sites in waterways in the Sacramento 
Valley. There is no MeL for bensulfuron methyl. 
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water Purification Engineer 
\ ' 

April 2,1992 

6. Carbof.ur'cm w~~ 'detected at a maximum level of 0.6 ppb 
'in Sacramento Valley w"terwaystthe MeL is 18 ppb). 

, .7. Methyl' parathion was detected in Sacra~ento valley 
wate.x-ways, at ,a maximum level of O,~ 30 ppb, ,and malathioilwas, 
detect~a a~ a ma~imumconcentrationofO.20 p~b." Neitl1er of 
these Chell\lCals has an MCLin the latest version of Title 22. 
H'o~ever, methyl parathion, has an action level ( n,onenforceable, 
rec;omm,endedh~,vel set by the California ,Department of 'Health 
Services )0£ 30 ppb,and m,alathlon has anact~on level of . 
160 ppp. ", '\ 

Programs Instituted by DP~ 

8.. The .. DPR is requi!:.ingr.ice growers to hold water 
following the application, of herbioiaesand pesticides for 
certain minimum time periods • It, appears. that these time_ 
Reriods were sele/cted to exceed the half-life ,of these ,chemicals 
by a./minimum, of (a~proximately 100 perce,:,t. '!hus, the requirE!d, 

. minimum holdlngtlme(basedon emergencIes) IS 7 days fot"' ,.' 
molinate, which has a half.,..,life ,of.3 to 4 days. Under normal 
situations"the requi red holding time in tailwater recovery 
systems for molinate i~ 28 days, with discharge permitted on the ) 
29th day . Thiobencarl? 'must be' held for 6 to 29 days Depending 
onlocat,ion of th"'.e rice fields ·or numbel," of perini ttees . , 
cont'rolling the system. ' For fields with carbofuian" discharge, 
is n6t'pgrmitt~d for 2~ days following initial flooding or after 
the lastapplication,~ For methyl'parathion, the water must be 
held, ,normally,' for 24, days following application. ' , 

Conclusions 
'I 

9. It appearst;hat :pesticides and herbicides u'tilized by 
rice growing operatioris do not represent a problem for SPW in 
Southern California. Rec~nt trends indicate that levels of 
molinate and thiobencarb in the sacramento River at Sacramento '. 
have been generally dec~reasingwi til time from maximum concentr'a": 
tions of 16.,0 ppb of molinate an~ ~7 ppb of thiobencarb in 1982 ' 
to O.60ppb of molinate and nondetectable levels of thiobencarb 
in 1991.' Programs utilizing holding periods, fo1lo.wing applica
tion, appear to be effective in reducing levels of m'olinate and 
thiobencarb (the number ofthioben.carb application permits was 
also limit~d). -

.J~.J_.~~ 

Theodore S. Tanaka 

TST/dmn 



... 'state water 
contractors 

:;,)5 \... ... """, .. M~' I $(jtj(:- 7 ~~ • SI'tOJm(:[lIf), CA ~~~·4 
G~t"', :.' I; RUI1P:' G •. 'hpl.i ~,1.tt1.1~-'f" 

July 13. 1992 

Mr. William H. Crooks 
Executive Officer 
~"ntral Valley Regional 

later Quality Control Board No.5 
3443 Routier Road 
Sacramento, CA 95827 

Dear Mr. Crooks: 

! ...... ,'1f", ..... "1 ,',.,',,, "I'J ...... . 
OuancL O.o:,vc-,\on. ~"'. • ... ·.'~t' ..... , 
, .. ,'tJPf11., .•.. • \ .•... ".,,. .. ,, .... 
CI So"".,,· .... ·,·· .. , ... I 

ftto,.,.. N 'Cltf.- St'(/l".," "1,,:,.,1(" 
k", ..... C.14 .... " ,\.t',!·AO'*"u ... :. 
RonaHl" E..au 
$.,"'of.l:I"" \.,',-, Wlh .. :- .• '.! 
Thom" A Hut1bu" 
T .. I ,'" , ....... .:: ... ~ ~ N.'," ~ .... 1." 1'" to " 

Th."... £. lev, 
C",Jr~t -'{.' '.i ,', .'*'~"':':' :' 
Roh,rfN MC:1(In.,.-,. 
C,J",t .• J Af. - ... ,~ 1-t.1teo:' :" ." 
CtintonMdne 
$.Jrt t",~ ~':oii:':; CO,,",.';' ••...• 
Conlfo/" '~"1~"'" Con'l('f'\"I' • ,,' .~~V'"t:. 
W.I1,c:e,Q. Sp.,..r, •• 
AmE'lopt~ '.f· "'to £41' K"" .. • ~. i,:'" ('I. ...... c· 

In February 1988, tbe Department of Health Services, Office of Drinking Water, required the 
State Water Contractors to conduct a Sanitary Survey of the State Water Project.; The report, ·Sanitary 
Survey of the State Water Project·,produced byBrown and Caldwell Engineers and dated October 
1990, contains some recommendations which relate to the authority of the State and Regional Boards. 
Three of those recommendations have a direct bearing on the central Vaney Regional Board. 

RECOMMENDATION i The San Joaquin River at Vernalis Is not designated as having an existing 
beneficial use. of municipal water supply. Yet this water, exported aUhe south Delta pumps, Is used for 
drinking water purposes. The Regional Board should recognize this use and adopt standards that 
protect the municipal water supply beneficial use classification. of the San Joaquin River at Vernalis. 

Currently, the Water Quality Control Plan for Basin 5bdesignatesthe lower San Joaquin River 
potentially supporting a Municipal and Domestic Supply beneficial use. In the next review of the 

..sin Plan. which we understand ,is scheduled for 1993, we hereby request the San Joaquin River from 
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~ mouth of the Merced River to Vernalis be redesignated as fuJly supporting an Existing Municipal 
d Domestic Supply ben(!ficial use. 

The Depart.ment of Water Resources estimates that, overall, about 30 percent of tbe inf10w to the 
State Water Project comes Crom tbeSan Joaquin River. Under wet hydrologic conditions, the 
proportion can approach 100 percent. A large share of the water pumped into the State Water Project is 
used for municipal and domesticwater supply. Accordingly, it is certainly the case that significant 
quantities of water reaching domesticcohsumers comes through the San Joaquin River. 

The reach of the San Joaquin River from the Merced River to Vernalis reflects tbe combined 
effects of discharges and fresh water inflows in the entire San Jaoquin River system upstream of the 
Delta. Therefore, the quality which is found in this reach of the river is a correct reflection of the water 
from this river which mingles with Delta drinking water supplies. As this condition existsprescntly and 
has for some time, we believe it is appropriate that thisreach of tbeSan Joaquin River be classed as 
supporting an existing municipal and domestic beneficial use. 

The State Water Contractors bereby request notification of all Board proceedings relative to the 
issue of designating beneficial uses of San JoaquIn River waters and Delta waters in general. It is our 
intent to participate in public proceedings and submit factual information as necessary to support our 

'tition for this cbange. 

RECOMMENDATION: A mass loading estimate otkeycontaminants from discharges to the San 
Joaquin Basin should be developed by the Regional Board. 

The State Water Contractors are aware that the State Water Resources Control Board's Inland 
Surface Water Plan requires implementation of performance goals for agricultural drainage with a 
phased program which establishes a monitoring program of agricultural discharges. It is also our 
understanding the required monitoring program is scheduled to begin in October 1993. Further, we 
understand that the Regional Board is required to establish an accelerated schedule for implementing 
Agricultural Drainage Best Management Practices. 

The State Water Contractors believe tbe data to be collected under the monitoring pJanwill 
prove crucial to developing mass loading estimates for parameters of concern. Accordingly. the State 
Water Contractors urge the Regional Board to not deJax the scheduled October 1993 implementation of 
the monitoring plan. The State Water Contractors are interested in participating in development of the 
monitoring program. or providing any other possible assistance to the Regional Board in getting the 
necessary data collected as soon as possible. The State Water Contractors will coordinate its efforts with 
the U.S. Bureau of Reclamafionand the Department of Water Resources. 
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STATE WATER PROJECT SANITARY SURvEy 
, RecdDlmendatibn #S 

, '\ " 

PRIORIDC 

Source Waters ~ Sacramento Bilsiri Upstream of Green~'sLanding: Mine' 
Discbarges - , 

, 1. Reco,mmendatlon: None 

3. Problem Ideiltlncatlon: Th~re are numerous documented arid undocUmenkd di~barges 
of mine drainage, into the Sacramento River syStem. Drainage from abandoned mining 
operations can be eXtremely a~idic and laden with high concentrations of beavy metals, If 
a significant amount of mine drainage enters a drinking water' source, ldaximum 
Contaminant Levels (MCLs) can easily be exceeded. Mining operations in the upper 
reacbes of tbe sacramento River bave been contrib1,lting drainage to adjacent streams for. 
well over one bundredyears.'Tbisdrainage Itas bad some ,d~amatic~pacts on the local' 
environment, The Iron Mountain Mine, the largest'single soor,ce of aCid minedraina&~ in 
the Sacramento Basin,enters the Sacramento River below Lake Sbasta. At ,tbis site and ' 
others, mine drainage impacts !lr~ primarily local and affect aquati¢ life. 

, , ' 

,Another relat~d water quality concern is the beavy metals, loading loSan ,Francisco Bay 
,originating in water imported froth tbe Central Valley',! The SFRWQCB continues to adop~ , '.', ' .' ".' ' ". " \ very strict beavy me,tals dIscharge sta~djlrds for ,POlWs ID the San FrancIsco Bay Area. ~ 

, Through a s,ource contro] program, botb the'SFRWQCB and the POlWs haverequ~sted 
water snpplien;·to monitor 'for heavy metals at loW detection limits and develop altematiyes 
forcontrolof copper. The CVRWQCB would be resp<;msib]e ~or regulating a, redu,ction in ' 
heavymetaJ ooncentrationsfrom the sources such as mine drainagein the Central Valley" 
if required. With ,the possible exception of arsenic; mine discharges in the Sacramento 

, Basin do not appear to significantly affect the drinking water quality of Sacramento River 
" water, at Greene's Landing . This is' a functi9n of tbe,reJ'atiyely small quantity of flow from 

the mines discharges, on~site mItigation measures jind river mileage between the mines and 
Green~·sLanding. Mine drainage may; howev.er. be a significant s9urce of arsenic. This 
may be a problem. if as antidpated,the MCL fo'r, arsenic in. drinking 'Yater'is significantly 
re~uCed in the neat term future. Ageilcies invol~d include; the POlWs, SFRWQCB, 
SWRCB~ CVRW:QCB, US. Bureau of Reclamation (USBR), USEPA and CaJEP~ 

4. Solution: No recommended action was presented in. the Sanitary Survey Report.' A 
substantial body of datahave'been collected which demonstrate that acid mine drainage 
cUrrently has a negligible effect on th~ quality ,of the lOWer Sacramento River; from the 
perspective ,of a drin)Qng water source. " 

5. Cost: Unknown. 

6. Benents: UnkndWn. 

7. Implementation Plan:' Th~ SWC will mon,itar tbe implementation of any new arsenic 
MCLs.' , ' 

11 



184 

STATE WATER PROJECT SANITARY SURVEY 
Recommendation #6 

PRIORITY A 

1. Title: Souree Waters'; San Joaquin Basin Upsueam of Vema lis. 

" ~\ 

2. Recommendation: The San Joaquin River at Vernalis is not designated as having an 
existing beneficial use of municipal water supply. Yet this water,exported at the south 
De]ta:pumps,'is used for drinking water purposes. The Regional Board stiouldreoognize 
this use alid adopt stan.dards that protect the municipal' water supply beneficia) use 
clasSification of the San Joaquin River at Vernalis. 

. . 

'3. Problem Identlncation: The Water Quality Control Plan - Basin. Plan Sb does not 
, recognize the San Joaquin River as sustaining a municipalJwater supply benefiCial use. 

Water Quality Control plans for all the water basins in California are required as part of 
the Federal Clean Water Act. Originally produced in the early 1970's, the Water Quality 
Control Plans are periodically updated to reflect cunent beneficial uses and water quality 
conditions. Basin Plan Sb which inclil(JestheVerilalis area of the San. Joaquin River is 
scheduled to be updated in 1994. . c 

Basin Plan Sb,Second Edition, as updated in 1991, contains the following beneficia) use 
designations which apply to the San Joaquin River fromthe.moiith of the Merced River to 
Vernalis: 

Existing fotential' 
Municipal and Domestic Supply .X 
Agricultural lirigation X 
Agricultural - Stock Watering X 

.•. Industrial - Process water X 
RecreatioJi - Contact 

• j 
X 

Recreation - Can~ing, Rafting X 
Recreation _I Other X 
,Freshwater Habitat - Warm X 
Migration - Warm X 
Migration -Cold X 

. Spawning - Warm X 
. Wildlife Habitat X 

Agenpies involved include the SWRCB.CVRWQCB, and DWR. 

4. Solution: In 1989, the SWRCB established a "Sources of Drinking Water Policyll which; 
in effect, deClares aU waters of the State lobe drinking water, with specific exceptions sUch 
as wastewater discharges and ground water of high salinity. Accordingly, the Basin Plan 
need not specifically identify a Municipal beneficial use for this river in order for municipal 
beneficial uses to be protected there. 
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With the current BasinPlan 5b and the "Sources of Drinking Water Policy~,m'unicipal and 
domestic be-nelicial uses of the lower San Joaquin River enjoy a degree of protection at the 
preSent time. However, iiis recommended thataspart of the ,Dormal update of ~asin Plan 

- 5b~ the .beneficialuse designation of Municipal and Domestic Supply be changed from 
"Potentild" to "Existing", based on the fact that San Joaquin River ",ater is included in water 
exported from the Delta for municipal supply.· 

5. Cost: Costs are estimated to be I~ss than $10,000. 
;/ 

6. Renents: If the lower San Joaquin .Riverearries an "exist~ng" .ptunicipal water supply 
designation, the State and. Regional Water Quality ControfBoards will be fully obligated 
to protect this beneficial use in their decision mliking concerning 'di~harges into the liver. 

7. Implementation Plan: The foJIowingtil.sks s:Jtould be undertaken to implement the 
. recommendation: 

A. Prepare.ana send a letter pe#tioningthe CVRWQCB to designate the lower 
SanJoaquin River as supporting an existing hHinicipal and domestic beneficial 
use .. 

B. The SWC' SWP Water Quality. Technical Committee should closely folIo~ 
progress of the Basin Plan 5b review and when appropriate during this. 

, process, present factual information in support of tbe petition. . 

C. During the course of the Basin Plan 5b review, the Deparbnent of Water 
Reso\lrces should present factUal information demonstrating the relationship 
of SanJoaquin River water to sQurces()f domestic water sUpplies taken from 
the Sacramento-San Joaquin Delta. . 

D. Update the Basin Pt'an 5b to designate the San Joaquin River near Vernalis' 
as suppor~ing annexisting", rather than a "potential" Municipal and Domes~c 
Supply beneficial use. 

The following program is recommended to accomplish the above tasks: 
Estimated Responsible 

Task Costs Agenc:y . Schedule 
A. SWC Completed - ·see July 13 & 20, 

1993 letters attacbed to 
Recommendation #4 

B. -- .SwC· Completed - NoVember 30, 1993 
letterattacbed 

c. $ 5,000 DWR Dependent on· Basin 
Plan update. 

D. $ 5,000 SWRCB, Dependent on Basin 
CVRWQCB Plan update. 

14 
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186 , ,-- --------------------------~~------~ , 
state water 
contractors 

.>55 CaPItol Mall, ~Ulte 725- Sacramento. CA 95814·4502 
George R. flaum',. Genera/Manager (916)447·7357 • FAX 447-2734 

November 30, 1993 

Mr. William H. Crooks, Executive Officer 
Central Valley Regiona)Water Quality 

Control Board 
3443 Routier Road 
Sacramento, CA 95827 

Subject: Submission for Consideration at November 30, 1993 
Basin Plan Workshop 

Dear Mr. Crooks: 

_L.. __ _ 

~~~t.::':rn.:t 
1'Ioo!nI' N. CIa"'. Vic. ,. .. _ 
I<#n CountyW .... AQOtIC, 
hna.r e.,tUtc~ &tcret.'Y· t/e~sur., 
Otttt'~1 c;o." W.t'" AlIIhotfty 
RoNklR.E .... ' 
54J)1. CI.J" '1'_1 WIldt Dtsu.:, 
Thoma. II.HutIbu\I 
Tut.,. L.V 8,~s", w..,,, 5101'9' OrJtI~' _.E . ....., 
c:o.c~ ¥,1lt"y'w.tet o.stucr _'.01< ... 
$:>4"" Cwnfy W_ All""<' 
_"C.Boo-h .... 
Clsr.", ~.k. W.alet AgenCy 
W.1Iaeo Q. Sp .... ,PI 
An~~ V.ney-East K~ W"'~ Drslfa 

In February, 1988, the Oepartment of Health Services requested the Stale Water 
Contractors to conduct a sanitary survey, Qf the State Water Project, pursuant to 
requirements of the new Surface Water Treatment Rule. The report, "Sanitary Survey of 
tbe state Water Project," prepared by Brown and Caldwell Consultants and published in 
October 1990, documented the findings and recommendations of the survey. 

The report contains 34 recommendations for implementing measures to protect municipal 
water supplies taken from the SacramentO'-San Joaquin Delta into the State Water Project 
Following publication' of the report, the State Water Contractors organized a Sanitary 
Action Committee to evaluate the recommendations of the report and to formulate an 
implementatioQ plan. The Regional Board was represented on tbe Committee. 

Recommendation number 6 oithe report! reads: 

The San Joaquin River at Vernalis is not designated as having an existing 
beneficial use of municipal water supply. Yet this water,exported at the 
Soutb Delta pumps. is used for drinking water purposes. The Central Valley 
Regional Water Quality Control Board should recognize this use and adopt 
standards tbat protect tbe lnunicipal water supply beneficial use classification 
of tbe San Joaquin River at Vernalis. 



The Sanitary Action Committee determined the need to communicate with the Board on 
this issue and, on july 13, 1992, sent a letter indicating the intent to request the Board to 
change the designation ofmunicipaJ beneficial use at Vernalis from "Potential" to "Existing' 
when the Basin Plan was next reviewed. 

As the Board has announced the November 30, .1993 workshop .. toaddress the need fOi 
Basin Plan changes, it is appropriate at this time to request the change in designation fOI 

Vernalis. 

Water quality at Vernalis reflects the impacts of the. entire San Joaquin River watershed 
and, therefore, represents the overall quality of the water entering the Delta from the San 
Joaquin River system. Once in the Delta, water is takenby a number of municipal agencie! 
for use as drinking water supplr' There is no doubt that San Joaquin River water finds it:! 
way into virtually all drinking water supplies taken from the Delta. Accordingly, althoug~ 
there may not be a municipal intake in the immediate vicinity of Vernalis, water flowin~ 
into the Delta past that location is actually,rather.than potentially, used for municipal· 
supply. 

Designating Vernalis as baving an "Existing" municipal beneficial usewill improve tbe abiJit) 
to protect the drinking water supplies of over· two-thirds of California·spop'Illation. Thi! 
change is weJI justified and is needed. Please consider this request at the November 30 
workshop. Representatives of the State Water Contractors wi)) be pleased to submit otbeJ 
testimony or evidence a~ needed to substantiate the need for this beneficial use designation. 

Sincerely, 

rJJrl-d?f(.~ ~ 
~4~aum1i . 

GeneralManager 

xc: SWC Member Agencies 
SWC .Water Quality Technical Committee 
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STATE WATER PROJECT SANITARY SURVEY 

Recommendation #7 

PRIORITY A 

1. Title: San Joaquin Basin Upstream of Vernalis 

2. Recommendation: A mass loading estimate of key contaminants from discharges to the 
San Joaquin Basin should be developed by the Regional Board. 

3. Problem Identlncatlon: The San Joaquin River water quality at Vernalis is degraded by 
west side agriculturaldischargers. The causes of degradation include toxic metals, dissolve<i 
Solids, suspended solids and pesticides. Regulatory programs to control agricultural 
drainage have not been fully developed or implemented. 

Agencies involved are the SWRCB, CVRWQCB, DWR, USBR, and agricultural drainage 
districts. 

4. Solution: The SWRCB's Inland Surface Waters Plan (Plan) requires implementation of 
performance goals for agriculture drainage with a phased program which establisbesa 
monitoring program of agricultural discharges and begins implementation of Best 
Management Plans (BMPs). The monitoring program was not to begin until October 1993 
so meaningful key contaminant data will not be available until after 1995. The CVRWQCB 
is required to establish an accelerated schedule for agricultural dischargers to implement 
BMPs and controls to reduce levels of known problem constituents. The CVR WQCB is 
also required to immediately pursue regulatory-based encouragement of BMPs or issuance 
of waste discharge requirements if agricultural dischargers do not cooperate. 

The Plan is being challenged in court, and itappears that it may be set aside. If this occurs, 
it is unclear what requirements agricultural discharges might be required to meet. The 
USEPA could mandate its own plaII. 

S. Cost: The costs for collection and analysis of the data are unknown. 

6. Benents: Implementation of a program to regulate agricultural drainage to reduce key 
contaminants will result in the improvement of water quality at Vernalis. 

7. Implementation Plan: A mass loading estimate of key contaminants from discharges to 
the San Joaquin Basin should be developed by the CVRWQCB. 

The follOwing tasks should be undertaken to implement the recommendatipn: 

A. The SWC should write a letter to the CVR WQCB requesting the monitoring 
program not be delayed. 

B. The SWC should maintain contact with CVRWQCB staff to assure 
appropriate opportunity is provided for technical input to development of the 
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monitoring program. The DWR and USBR will provide additional data and 
participate as appropriate iIi the monitoring program design process. 

C. Develop mass loading estimate of key contaminants from discharges to the 
San Joaquin River Basin. 

The following program is recommended to accomplish the above tasks: 

B. 

C. 

Estimated 
Costs . 

$ 10,000 

unknown 

Responsible 
Agen<:)' 
·SWC 

DWR, USBR 
SWC, CVRWQCB 

CVRWQCB 

Schedule 
Completed - see July 13& 20, 
1993 letters attached 
to Recommendation #4 

Ongoing 

1994 - 1995** 

•• Estimated schedule. Timing will depend on development ()f a data base which is 
adequate fortbis evaluation. 

16 
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STATE WATER PROJECT SANITARY SURVEY 
RecommeDdatio'n#9 .. 

PRIORI1YC 

·l. Title: San JO,aqu,inR.iver Upstream O,f Vernalis- Urball Runo'ffDiseharges. 

Z. Recommendation: NO,ne . . ,,~ 

3. P~blem Identlncatton: There is nO,eVidenctetbat urban runO,ff from the cities upstream 
O,f VeJ;11alis is respO,nsible fO,r the poor ~rinkhlgwater quaJity of'tbe San Joaquin River at 

, Vernalis; bowe~er, a masS loading anal~sbas nO,t been completed. r . 

. . The agencies involved in this issue are the GVRWQCB, CDRS, City O,f Modesto. and City 
O,f Manteca. \. . 

4. ~olution: The 1987 a'mendments t~ the Clean. Water' Act Will require tbat allcitles 
regardless O,f size, app~y f9r and o'btaln NPDES permitS fO,r sto'rmwatcr discharges .. USEPA 
regulatiO,ns require m~nito'ring. O,f urban. runO,ff to detemiinethe significance O,f these 
discharges: The City o'fModestO, has established a sto'imwater management program to 

, contro'l pollutants in urban IunO,ff. TheSWC sho'uld rtwiewthe stormwater NPDEspermit 
monito'ring requirements to. ensure that cO,nstitUents that impact drinking' water quality are 
being an,alyted.· . , . 

. . . - i 

s. Costs: The annmil CO,st fO,r collectio'n and analysis of the data is estimated to be $200,000 
'per city. and i~ the respO,nsibility O,f <:ach city. ' 

6. Benents: Po'ssibfe improvementO,f tbedrinking wa~~r .quality in tbe San Jo'aquin River. 
atVernalis;" "" '. . ' 

. ,..l . 
7. Implementation Plan: The stO,rm water NPDPS permits issued fO,r thecitiesupstreaDl 
~f' Vernalis require implementatiO,n ()f. a. mo'nitoring program to ass~ss co'mpliance with 
water quality standards, impact on beneficial use$, and stO,rmwater pO,llutant )oadVtgs; 

, , 

The fO,llowing taskssbo'uld'be undertaken to im»lementthe reco'mmend~tioD: J 

, , . 

A. '.swt sho'uld write a letter to. the CVRWQCB requesting Copies O,f the storm 
water mo'nito'ring plans fO,r tbe cities upstr~m 9f Vel1)alis.Theseplans 
sho'uld bave 'been available by January 1,1994: 

B. 

c. 

, , 

SWC should review the ,programs and the NPDEs stormwater p~rmit 
mo'nito'ring requh'ements iQparticular,to ensure tbat c6nsti.tue.nts that 
adversely impact drinking' water quality are analyzed. The SWC sho'uld . 
coordinate closely with the CDHS in co'nducting this review.··· ..' . , 

If tbepermit mollito'ring prO,gram review indicates tb~t adequate data are 
being co'lIeeted,ltis recommended that o'~e year O,f data be compiled for 
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p~rformingJln aSsessment 6[impactson drinking water quality. If· the 
NPDES permit monitoring program does not provide sufficient data, the 
SWC sbould request the CVRWQCB amend the monitoring program to 
provide the necessary data .. It is again recommended that one. year of data 
be oollectedunde"r any revised pro&ram. 

The following program is recommended to accomplish the above tasks: 

. Task 
·A 

B 

C 

Estimated 
Cost 

$2,000 

$1,000 

Responsible 
Agency 

SWC 

SwC·· 

SWC 

18 

&1Jedule 
Completed-see February 
7 & 22, 1994 letters attached· 

April 1994 

Septembe.r 1994 
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state water 
contractors 

555 CaPItol Mall. SUIte 725 • Sacramento. CA 95814-4502 . 
GeorgeR Aaumh.GeneralManager (916)447-7357' FAX 447'2734 

February 7. 1994 

Mr. Bill Johnson, Assistant Executive Officer 
Central Valley Regional Water Quality Control Board 
3443 Routier Road 
Sacramento, CA 95827 

Dear Mr. Johnson: 

DltW;Iora 

DuMtII L o.or,. .... p,.S<IIMf 
l.f#ItoiJol4." W"'~ GII''''t 
01 SotAhItm c."fQt,... ""OInt. N. ~ Vet' Prr$~ 
I<em eaun'y W.,.' AOfnrC, 
81*n"'" C. KItch. S«'t'f"'1 r,e.stKfI' 
Centt~ c:c.sf·., W'f~ A..Atrot"r 
RonaIdR.~ 

Sat'll. c,.'. V,-..:W.1t'I (ftw"" 
Thot" .. ft . ..."... 
Tulate L._. SI$Jf" "',!e. SIQr'ge !)",,,, _.r . ....,. 
eo.ctten. v.1Ie"y w,,.., f)S'''c:I 
Dovtd •• oo.lIo 
SoI~"Countr W"fI'f' ~r 
_ilC.~~ 

C.SldIC Lalli' W.~., ~ .. W._ O. Splnatltl 
AnreJOt)e vaNey.£ISI I(6m Wa,.., o.SIII(~ 

At the January 27, 1994 meeting of the State Water Project Sanitary Action 
Committee, the report recommendations listed below were discussed. Since you were 
not able to attend the meeting, the committee did not have the benefit of your Input on 
the discussion. Therefore, I would appreciate your assistance on the following items: 

1. Recommendation No.3 refers to the litigation over the April 1991 InJandSurface 
Waters Plan. I am aware this issue remains unresolved, and have received the 
indication tllatthe Plan is likely to be overturned. Can you provide us with any 
late indication of what the outcome is likely to be, .and when we will know of it? 

2. Recommendation No.7 refers toa monitoring program, which was to have begun 
in October 1993. in connection with development of Best Management Plans 
(BMPs) under the Inland Surface Waters Plan. Please tell us whether this 
monitoring program has begun and, if so, whcm we might contactfor the data. 
Has the previously mentioned litigation affected this monitoring program? 



I, 

. Mr. Bill Johnson 
February 7. 1994\ 
Page 2 

3. The implementation planfo'r Recommendation No.·~.part A. is to conta~t the 
Central Valley Regional 'Board to get copies of the stOrin wa~ermonitoringp)ans 

. for tIte cities upstream of Vernalis~ These were to have 1)een available by , I, 

January 1, 1994. ~Ieas\eprovide us copieswheD they are available,. 

, 4. Part A, of the implementation pTan for Recommendation N~. 13 is to. send' a Jet,te. 
to the Regional Board urging the ,aoard to'require the communities.of Rio Vista. 
Lodi, Byron, and Brentwood to me for and obtainNatiorial Pollution Discharge 

. Elimination System (NPDES) storm water permits. We, bereby Dlake tba~ . 
request. . , 

Thankyou for your assistaltce in this m~tteri ,and for your expertise and cooperation 
throughout d~velopment of this project. . . '\ 

XC:. SWC Member Agencies 
SWP Sanitary AC,tion Committee , 
SWC Water Quality Tecbn'iCal Committee 

. ..-' . 

Sincerely .. 

"~r41 ......••. -.' •. K.~ '. 
~:. . \ . 

George R. BaumJi. 
General Manager 
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STATE 017 CALIFORNIA • EnvlronmonlalJlrolectlon Agency 

CAUFORNIA R!:GIONAL WATER aUALlTYCONTROL BOARD 
CENTRAL VALLEY REGION ',r, . , 

:::'43 Roull.,.Aoad. 8J"0 A . 
.. menlo; CA95827.3098 

• ..mE: (9181 255·3000 
FAX: (91.8) 255.301$ 

Mr. GeorgeR. Baumli, General Manager 
State Water Conttactol'$' , 
005 Capitol Mall, Suite 725 
SacJ;'smento,CA ,95814-4502 

'F'['" "':3 -.1. , :) ii I ,to +. 

PETE WILSON. GOV.mof 

~2February 199. 

STATE WATER PROJECT SANITARY ACTION COMMITTEE RECOMMENDATIONS r ., , '. 

Thank you for yow: letter of 7 February 1994 requesting assistance on four i~sue8 associated·, 
withthe Committee's recommendations. My responses to those issues. in ,the order you posed 
them, are~ - . 

1." ' I have no late indication of what the litigation outcome will be concerning the April 1991 
Inland Surface Waters Plan (ISWP). The 'Offic~ of Chief Counsel of the State Water 
ResourCes Control Board may be able to assist you With this question. Please call 
~.KathleenKeber. Senior Staff Counsel,at (916) 657-2086. ' 

-2. ~ The Cominittee's recommendation No.'] refers ttl a, monitopng program in connection with ' 
development of Best Management Ph ins ~nder the ISWP. All funds for monitoring of . 
surfact;! waters to measure the effects of non point source discharges Were Withdrawn by 
the State Water Board 'folloWing the U.S. EPA's disapproval ofrelevarit sections of the 
ISWP. Presently, there are no plans for funding to do such monitoring for as far into the 
future as we can project. 

3. You have requested copies of the storm water monitoring plans for the cities upstream of 
Vernalis under RecommendatiQD9A. To do so would reqliire assembling a large package 
involving considerable staff time. I would H\e to suggest your ataff contact Wayne, 
Pierson; Unit Chief at the Regional Board, at (916) 255-3026. Arrangements can be made, 
convenient to both parties,for your staff to visit the Regional Board and see what we 
have and what you may want. ' 

4.' :Recommendation 13, Part At called for a letter to be sent to the RegionaJ Board 
requesting that the communities of RioVista, Lodi, Byron, and Brentwood be required to 
file for NPDESstormwe,ter permits. We plan no actions 'for the four cOmmunities since ' 
the law currently ,does not require them to obtafu stonnwater permits. ' 

I very much enj ye 'ng WithJohn Coburn and the other ConUmttee me~bers ,on the 
rwatd to tbersuch opportunities in the future. 

WILL 

cc: Ms. Kathleen Kaber, Office of Chief Counsel, State Water ResoUrces Control BOai'd. 
'Sacramento. . , 

Mr. Wayne PierSon, Central Valley Regional Water'Quality Control'Board. Sacramento 



STAlE WATER PROJECf SANITARY SURVEY 
Recommendation # 10 

PRIORITY A 

1. Title: Source Wateis- San Joaquin Basin Upstream of Vernalis: Agricultural Drainage 

2. Recomm~ndatlon: Because the west side subsurface agricultural discharges into the San 
Joaquin River are the single largest cause of the poor water qualityof the San Joaquin 
Rivet at VernaliS, the Regional Board's and USBR's efforts to find solutions for theSe 
discharges should be supported and monitored by the SWPSAC. 

3. Problem Identification: Water fron, the San Joaquin River Basin and imported water 
from the Delta is used to irrigate crops within the region upstream of Vernalis. The use 
of native and imported water for irrigation produces significantamouDts of agricultural 
drainage. The drainage water can contain high levels of minerals assoeiatedwith 
agricultural practices, and may also contain agricultural chemicals: TypicaI1y, excess applied 
agricultural water is drained from the field and, if possible, used on adjacent acreage. In 
passing through the fields, minerals and agricultural chemicals present on the land can 
become dissolved or suspended in the applied water. These chemicals may be present as 
a result of cultural practices or native to the land itself. 

Subsurface agricultural drainage is the primary source of salts and trace elements to the San 
Joaquin River. Elevated levels of these constituents are the major reason that San Joaquin 
.River water at Vernalis is ofreiatively poor drinking water quality. The Sierra tributaries, 
which receive only surface agricultural drainages, are of significantly higher quality. 

Surface and subsurface llgricultural drainage is discharged into the San Joaquin River from 
Mud and Salt Sloughs and constitutes most of the flow in the river immediately upstream 
oftheMerced River. Subsurface agricultural drainage is also discharged to the San Joaquin 
River from the west side of the basin between Mud Slough and Vernalis. 

Agencies involved are the SWRCB, CVRWQCB, USBR, Local WaterIDrainage Districts 
and the DWR - SanJoaquin Valley Drainage Implementation Program. 

4. Solution: Programs to control subsurface and surface Ilgricultural discharges to the San 
Joaquin River are in their eatty stages. These control programs should be evaluated. as 
more intense efforts may be required. Agricultural management practices to control 
agricultural drainage in the San Joaquin Basin are being investigated by the CVRWQCB. 
Management alternatives being evaluated include water conservation methods such as more 
efficie:Qt use and recycling of water, sediment control, retirement of farmed land, and 
changing crops grown in some areas. The CVR WQCB's Basin Plan identifies "out of basin" 
export and discharge to saline, less sensitive waters to be the best long,termtechnical 
solution to the problems caused by agricultural drainage. 

Th.e San Joaquin VaHey Inter-Agency Drainage Program,· produced detailed 
recommendations regarding agricultural drainage management throughout the San Joaquin 
Valley. Development of an implementation program for these recommendations is being 
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coordinated under the direction of the DWR. Continued support of these efforts is 
essential to properly address this issue. 

S. Cost: The CVRWQCB is currently evaluating alternative management practices as part 
of its current budgeting process. Additional costs to other agencies should be negligible, 
as they provide technical support and review. Costs. to implement solutions may be 
significant to the agricultural entities involved. 

6. Benents: Development and implementation of an agricu ltural drainage management plan 
for the San Joaquin Basin will improve the water quality of the San Joaquin River at 
Vernalis. 

7. Implementation Plan: Support and monitor the CVRWQCB's and USBR's efforts to 
develop solutions to this problem. A key element of the overall implementa:tion plan will 
be the agricultural monitoring and management plan which must be developed under the 
SWRCB's Inland Surface Waters Plan. 

The following tasks should be undertaken to implement the recommendation. 

A. The SWPSAC should review the San Joaquin Valley Agricultural Drainage 
Program reports titled " A Management Plan for Agricultural Subsurface 
Drainage and Related ProbJemson the Westside San Joaquin Valley, 
September 1990" and" A Strategy for Implementation of the Management 
Plan for Agricultural Subsurface Drainage and Related Problems on the 
Westside San Joaquin Valley, December 1991". This review should focus on 
the recommendations as they relate to impacts on domestic water quality in 
the State Water Project. 

B.The SWC should transmit the findings and recommendations of the SWPSAC 
to the San Joaquin Valley Drainage Implementation Program's Public Health 
Workgroup. 

C. The SWC should monitor the ongoing process. 

The following program is recommended to accomplish the above tasks: 

Task 
A 

B 

C 

Estimated Responsible 
Cost Agen«r 

SWPSAC 

SWC 

$ 1000 SWC 
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Schedule 
Completed -see October 5, 
1992 memo attached 

Completed - see January 28, 
1994 Jetter attached 

Ongoing 
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~emOrQndum 
Oeportment ot Heolll~ hI el 

Oa~ October 5, 1992 

Flom 

SubJect: 

state Water Contractors 
555 Capitol Mall, Suite 725 
Sacramento, CA 95814-4502 

Attention: John Coburn 

Office of Drinking Water 
5545 East Shields Avenue 
Fresno, CA 93727 

RECEIVEO 

OCT .. 11992 

State Water Project 
Sanitary Survey Recommendation No. 10 

The state Water Project Sanitary Survey Action Committee 
(SWPSAC) has obtained and reviewed the reports entitled "A 
Management Plan for Agricultural Subsurface Drainage and 
Related Problems on the West Side San Joaquin Valley, 
September 1990" and "A strategy for Implementation of the 
Management Plan for. Agricultural Subsurface Drainage and 
Related Problems on the West Side San Joaquin Valley, 
December 1991." The plan recommended for management of 
subsurface drainage contained in these two documents 
included the following major components: 

1. Source control. 

2. Drainage reuse. 

3. Evaporation system. 

4. Land retirement. 

5. Groundwater management. 

6. Discharge to San Joaquin River. 

7. protection, 
water for 
habitats. 

restoration, and provision 
water supplies for fish 

8. Institutional change. 

of substitute 
and wildlife 
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state Water Contractors 
October 5, 1992 
Page 2 

Of the above program elements, discharge of drainage water 
to the San Joaquin River is of the greatest interest and 
concern to the state .Water Contractors. A large percentage 
ot the San Joaquin RiVer water which flows to the Delta is 
returned down the· Delta Mendota Canal and state Water 
Project . to water purveyors in Central and Southern 
California for domestic use. 

Recommendations 

The Plan calls for controlled and limited· discharge of 
drainage water from· the San Joaquin basin to the San Joaquin 
River while meeting water quality objectives. The state 
Contractors must also closely monitor the implementation of 
these water quality objectives. This should inclUde a 
review of the water quality data obtained by the RWQCB and 
the data submitted to the RWQCB in compliance with the 
drainage operation plans submitted by the agricultural drain 
discharges... . 

Every three years the Basin Plan for the San Joaquin River 
is reviewed. This review includes an evaluation of these 
water quality object.ives. The State Water contractors 
should participate in this review. 

The state Contractors should also continue to insist· that 
the Regional Water Quality Control Board recognize the use 
of the san Joaquin .River at Vernalis as a dOlUestic water 
supply source thereby requiring them to adopt standards that 
protect .this use when setting discharge water quality 
requirements for drainage water. 

Implementation of the other management plan components will 
help to minimize the need for discharge to the San Joaquin 
River and therefore be. supp"rt.~or •• 

~:: Haberman, P.E. 

RLH/jw 

M915RHl. DOC 

Senior sanitary Engineer 
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January 28, 1994 

Anna M. FaD, Pfi.D., Chair 
,Pllblic H~a'lth, Assessment Workgroup, 
Saq J()aquin Valley Drainage ' 
, ImpJementationProgram , 
Office of EnvironinentaJ Health Hazard Assessment .. 
2151 BerkeJey Way. Annex 11 ' ' , 
'Berkeley, CA 94704 .. 

De.ar Dr. Fan: 

In February 1988, tbe California Department of Health SerVices'requested th~' 
Stat~Water ContractOJ:~ (SWC) to perforlria sanitary survey ofthe State Water Proj.e~t ' 

, (SWP) .. The purpose of the survey w~s to characterize actuaJand potential contaminants. 
in the State Water Project, one Of the State's primary sour~s of drinking water suppJies. ' 

, , ,,' 

,', ' I " , ' 

The October 1990.consuJtant report, "Sanitary Survey of. the State, Wafer Project" ' 
documented the findings ofthe sUlVey, and made recommendations for actions tIl reduce, 
the vulnerability of~~ drinking water supplies to contamination. 

The report recognizes the significance of subsurfaCe drainage in the San Joaqui~ 
VaUeyas the largest Qiuse of poor qualitY water iii the San Joaq\{in River at Vernalis, ~\ 
where the river liegins to mix with the drinldng watel'supplies of the Delta. Th,e plan, 
which was subsequently developed {or implementing tbe report recommendations. 
req~ires that developments in- the San Joaquin VaUey DrainageImpleme~tati()n Program 
be CloSely monitored and appropriate input beproyided. 

- , /, ' 

. In ,that context, we bave reviewed the draft report, "San Joaquin ValJeyD~ainage 
Implementation .Program", and have the foJlowing comments: ." 

, , .-/ ~ " 

'. Overall, the report is well\vritte,~ and, taken ' together, the'short and Jo~g term 
actions underway and planned -shouldsubstaDtially ,improve agricultural 
wastewatetmanagementin the SaD Joaq~in Valley. 
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Anna M. Fan, Ph.D. 
January 28, 1994 
Page 2 

• Our only substantial comment has to do with arsenic. On page 109, a statement 
appears that monitoring in the San Joaquin River should include analyses of 
arsenic, among other elements. We agree with this recommendation and would 
add that the detection limit for arsenic analyses be 1.0 microgram per liter (one 
part per billion) or below, in order to be sufficiently sensitive to enable an 
adequate public health assessment 

The Environmental Protection Agency intends to review and revise the current 50 
ug/L Maximum Contaminant Level (MCL) for arsenic in drinking water. Recent 
health effects data suggest the need to reduce the MCL. Through personal 
communication with EPA regulatory staff, we lielieve the new regulation for 
arsenic will probably be between 2 and 20. ugIL, but could be as low as 0.5 ugIL. 

At the present time, the waters of the State Water Project.typically contain 2 to 3 
ugIL arsenic. Depending on the arsenic limit set by the new regulation, it may be 
the case that the DeJ5artment of Water Resources and its municipal contractors 
will have to be concerned about all significant sources of arsenic to the State 
Water Project waters. In this regard,inaddition to the monitoring, we request 
your committee conduct a health risk assessment based on arsenic contributions 
to the drinking water supplies of the Delta, with emphasis on the State Water 
Project 

Also, we would appreciate being added to your list of reviewers for aU documents 
related to health effects of San Joaquin Valley waters entering the Delta. 

Thank you for the opportunity to comment. 

Sincerely, 

~~~. 
General Manager 

xc: SWC Member Agencies 
SWP Sanitary Action Committee 
SWC Water Quality Technical Committee 

... 



STATE WATER PROJECT SANITARY SURVEY 
Recommendation # 11 

PRIORITY C 

1. Title: Source Waters - San Joaquin Basin Upstream of Vernalis: Mine Discharges 

Z. Recommendation: None 

3. Problem Identification: As with the Sacramento Basin, there are numerous documented 
and undocumented discharges of mine drainage into the San Joaquin River system. 
Drainage from mining operations can be extremely acidic and laden with high 
concentrations of toxic metals and other elements. If a significant amount of mine drainage 
enters a water supply, drinking water standards could be easily exceeded. Major inactive 
mines in the San Joaquin River watershed include the Penn (copper), Mt. Diablo (mercury), 
and New Idria (mercury) mines. . 

Mine drainage is a source of arsenic in the San Joaquin River and ther:e is increasing 
concern over sources of arsenic found in the State Water Project. Though the ability of 
municipal SWP contractors to meet the current drinking water standard for arsenic is not 
significantly affected by mine drainage, this may not continue to be true. It is anticipated 
the federal and state MCLs for arsenic will be lowered in the near future, perhaps to levels 
which may present problems using SWP source waters .. 

Also, low level copper and mercury concentrations are also becoming an important water 
quality issue for water suppliers in the San Francisco Bay area. POTWs that discharge into 
the Bay are having to meet increasingly strict discharge standards for heavy metals. 
Currently the discharge standard for copper is 2.9 micrograms per liter (ugll) and 0.012 ugll 
formercmy. To accomplish this, tbe SFRWQCB and the POTWs are conducting a source 
control program, and have requested water suppliers to monitor for heavy metals at low 
detection limits and develop alternatives for their control. The CVRWQCB would be 
responsible for regulating a reduction in heavy metal concentrations from the sources such 
as mine drainage in the Central VaHey, if required . 

. Agencies involved in tbis issue include; the POTWs, SWRCB. CVRWQCB, SFRWQCB, 
USBR, USEPA and CaIEP A. 

4. Solution: No recommended action was presented in the Sanitary Survey Report. A 
substantial body of data have been collected which currently demonstrates that mine 
dtainage has a negligible effect on the quality of the San Joaquin River, from the 
perspective of a drinking water source. . 

5. Cost: Unknown 

6. Benefits: Unknown 

7. Implementation Plan: SWC wiIl monitor the implementation of any new arsenic MCLs 
and may have to revisit the mine drainage issue in the future. 
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STATE WATER PROJECT SANITARY SURVEY 
Recommendation #12 

PRIORITY A 

1. Title: Source Waters - The Tulare Basin 

z. Recommendation: None 

SWPSAC Recommendation: Develop an apPl'"Oprlate monitoring program to be 
Implemented during future nood events when Kings River water Is nowlng north through 
the James Bypass and also when water Is being pumped north from the Tulare S.sln via 
the James Bypass .. 

3. Problem Identification: During periods of high flow~ excess water from the Kings River 
and theTulare Lake Basin canbe diverted into the San Joaquin River through the James 
Bypass. Since this bypass system is located in an area with intensive agricultural 
development, there is a possibility that delivery ofthis water to the San Joaquin River may 
result in the transport of agricultural contaminants. 

Delivery of water to the San Joaquin River from the Kings River and Ttilare Lake Basin 
occurs only during flood years. When this occurs, the excess water delivered to the liver 
is predominately Sierra runoff and contains only small contributions from agricultural 
drainage or mine discharges. The delivery of this water to the San Joaquin River most 
likeJyimproves thequaJity of the receiving water. 

Agencies involved in this issue include; SWRCB, CVRWQCB, DWR, and USBR. 

4. Solution: No recommended action . was presented in the Sanitary Survey Report 
However, the SWPSAC believes that appropriate sampling and analyses should be 
performed during the appropriate flood events. 

5. Cost: The cost of the data collection and analysis for 2-3 sampling events should not 
exceed $20,000. 

6. Benefits: Possible improvement of water quality in San Joaquin River at Vernalis. 

7. lri1pl~mentatJon Plan: Data must be collected to determine if the flows entering the San 
Joaquin River from the Kings River and Tulare Basin via the James Bypass present a water 
quality problem. This can be done by collecting water samples during flood events when 

. the James Bypass is in operation. The sampling would cover periods when just Kings River 
water is flowing and also when water from the Tule, Kaweah, and Kern are being pumped 
north from the Tulare Lake Basin as occurred in 1983. Sampling would start at beginning 

. of the flood event and .include Title 22 constituents plus Giardia lamblia and 
Cryptosporidium sp .. 
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The data colJection would be accomplished by DWR staff. Monitoring sites must be chosen 
. in advance to insure acceSsibility du ring a flood event. Some sort of "tickler" file must be. 
set up to track this and other' Action Plan flood rela~ed items to insure the data are 
co)Jected when the floods occur. ' , 

The following tasbshould be ,undertaken to impleme~t this recorpmendation: 
.. , , \ 

A., , Develop Sampling pJ'ogram. Program should identify sampling locations, 
numberof samples required, and constituents of concero. Develop "tickJern , 
to ensure execution 01 the sampling plan during flood events. ", . 

B. When flood event occol'$,exeeute samplingpr'ogram. 

The following program is recommended to accomplish th¢ above tasks: 

Estimated Respo~sible 
lask' Costs ' Agen~ Schedule 
'A ,'$ i,ooo DWR May 1994 

B $20,000 DWR DuriJ]g f100d(s) 
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STATE WATER PROJECT SANITARY SURVEY 
Recommendation # 13 

PRIORITYC 

1. Title: Source waters - The Delta 

Z. Recommendation: As allowed by the Clean Water Act, the Regional Board should 
consider expanding the areas where NPDES permits for urban runoff are required. to 
include rapidly urbanizing areas in and near the Delta with populations under 100,000. The 
approacbused in Sacramento County to adopt a county-wide permit would address this 
need if followed in other urbanizing counties in the ~rea. 

3. Problem IdenUncatlon: The quality of wafer at the SWP Banks Pumping Plant is clearly 
degraded over the quality of water in its major source, the Sacramento River. Local urban 
runoff is just one of the many causes of the deterioration of water quality in the Delta. 
Other causes include agricultural drainage from Delta islands, sea water intrusion, municipal 
wastewater treatment plant effluent from the Stockton area, possibly local discbargesto 
Cache Slough (north Delta) and the poor quality of San Joaquin River water (primarily 
south Delta). . 

Major urban developments are proposed in the Delta area. including an increase in the 
population of Rio Vista from 3500 to 20,000. Urban runoff has been identified as. a 
significant source of heavy metals, pesticides, PAHs etc. 

The agencies involved in this issue are the CVRWQCB, and the cities of Rio Vista, Byron, 
Lodi, Brentwood, etc. 

4. SolutIon: The CVRWQCB should require all communities ,with significant growth within 
the Delta to implement stormwater management programs under the direction of a NPDES 
permit. This would allow new developments to plan and implemenkoordinated stormwater 
management controls that woulq be achieved through compliance with the proposed general 
permits to regulate construction activities. 

S.Costs: The cOsts of developing thestormwater management programs are estimated to 
be $250,000 per community. 

6. Benefits: Reduction. of key contaminants in municipal storm water runoff and 
improvement in the quality of water at SWP's Delta Pumping Plant. 

7. Implementation Plan: The following task sbould be undertaken to implement the 
recommendation: . 

A The SWC should send a letter to theCVRWQCJ3 urging them to require the 
cOmmunities at Rio Vista, Lod~ Byron, Brentwood, etc. file for and obtain 
NPDES storm water permits and that all new developments requiring NPDES 

2S 



permits, also be required to develop and' implement new developmeD~ 
, con trois. 

The following progratn is recommended to accompli~h' the above task: 

Estimllted 
Costs c, 

. Responsibl~ , 
, 'Asel1cy 

SWC 
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Schedule ," 
Completed - $ee February 7 
& 22, 1994·1etters attached 
to, Recommendation #9. 
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STATE WATER PROJECf SANITARY SURVEY 
Recommendation # 14 

PRIORITYC 

1. Title: Source Waters - The Delta 

2. Recommendation: The SWPSAC should initiate a water-year type study of soutb Delta 
water quality data to aid in making an evaluation of whether the limited Barker Slough 
water quality data are representative. This study will also help identify problems particular 
to low flow conditions in the south Delta area. If this study indicates that the apparently 
relatively poorer quality of SWP water in tbe North Bay Aqueduct is not due to drougbt 
conditions, then the Regional Board should more extensively evaluate the local discharges 
into Cache Slough. 

SWPSAC Recommendation: The SWPSAC, aftercarerullyconsideratlon, disagrees that 
this action would prove worthwhile. The southern Delta is very different rrom the North. 
Bay Aqueductarea. Thererore, the committee recommended no attempt be made to relate 
the water quality of the two areas. However, the SWPSAC believes that more Information 
Is needed to obtain a better understanding of the ractorslnfluenclng the North Bay 
Aqueduct water quality. 

3. Problem Identincatlon: Data collected during the initial years of operation of the North 
Bay Aqueduct indicate local drainage is affecting the water quality in the area; however, 
pumping has reached only partial capacity. 

Earlier studies by the DWR indicated that, as exports from the North Bay Aqueduct 
reached fuUscale, good quality water would be increasingly drawn from the Sacramento 
River. These studies indicated water exported through Barker Slough would, therefore, 
improve froIl1 its initial levels. The recent drought, however, produced unusual conditions 
which have made it difficult to determine whether tbe predicted improvement will occur. 
The City of Vacaville's Easterly Wastewater Treatment Facility discharges into a channel 
tributary to Cache Slough and is a potential source of water quality degradation in the 
Barker Slough area. The City of Vacaville, with the assistance of the DWR bas recently 
completed a dye study to determine the concentration of treated wastewater entering Cache 
Slougb. 

Agencies involved include the DWR, CVR.WQCB, and the City of Vacaville. 

4. Solution: Collect additional data to determine if tbere is a problem. 

5. Cost: $80,000 

6. Benents: Possible improvement of the North Bay Aqueduct water quality. 

7. Implementation Plan: The following tasks sbould be undertaken to implement the 
SWPSAC recommendation: 
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A. Continue data collection in the North Bay area through a full range of 
bydrologic and pumping conditions. 

B. Coordinate with other data collection efforts and studies, including studies by 
the City of Vacaville concerning the discharge from the Easterly Wastewater 
Treatment Plant. 

C. when adequate data is collected tOf"epresent a range of hydrologic and 
pumping conditions, conduct an analysis to determine the importance of the 
drought as a water quaJity factor. 

The following program is recommended to lIccoDiplish the above tasks: 

Estimated Responsible 
Task Costs Agency Sch~dule 
A. $75,000· DWR Ongoing 

B. $ 1,000 DWR Ongoing 

C. $ 5,000 DWR •• 
• Funds for this work are already incorporated in the funding of the SWP Municipal Water 
Quality Investigations Program . 

•• Timing is dependent on having an. opportunity to collect data during non-drought 
conditions. 
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STATE WATER PROJECf SANITARY SUR1YEY 
Recommendation /I 15 

( PRIORlTYA 

1. Title: Source Waters - Agricultural Drainage 

Z. Recommendation: The Delta Islands Dtainag~ In'Vestigationprojecti~ critically important 
to understanding the d~gTadation of Delta water and the impact of agricultural drainage on 
SWP drinking water quality. This project should be supported and, if possible, accelerated. 

3. Problem IctentlRcatlon: Since 1982,the DWR has. been researching SOll!~S of 
disinfection by-prod~ct(DBP) precursors in the. Sacramento-San Joaquin pelta. 
Preliminary findings indicate discharges from Delta islands can be a significant source of 
DBP·.and dissolved organic carbon (DOC) preCursors.! In its 1989 report "Delta Island 

.. Drainage Investigation", the~DWR estimated that during the critically dry year 1988, up to .~ 

40 percent of thetribalOinethane (TI-lM) precursrirconcentrationin Delta waters was of 
Delta island origin~ ( This work is considered preliminary because the data were caneeted 
only during dry hydrologic conditions, and because a number of inlportant islands were not 
included in the monitoring.) ~ ~ 

In the draft DBP rule currently being promulgated, therewm be a treatment requirement 
to rc;move QBP precursors in addition to complying with the limits for DBPs. Total organic 
carbon (TOe) will be used asa surrogate for DBP precufS(}rs and for determining if 
adequate amoun~ ofTOC (or DOC) are removed during treatment. Agencies involved 
include. the DWR. CVRWQCB, CDHS, SWRCB, USEPA, Cc.>ntr.a Costa Water District, 
SWP ¥&I contractors. ~nd Delta landowners. . . 

4. Sol~tlon: Since publication of the· Sanitary Survey· Report, the Delta Islands Drainage 
Investigations Program has merged with the Delta Health Aspects Monit~ring Program to 
become the Municipal Water Quality Investigations (MWQI) Program. The SWC 
supported accelerating the agricultural drainage i~vestigation in July 1991. 

) 

5~ Cost: . Funding for the overall MWQI Program. is aboutSl,500,OOO. The portion of the 
MWQI Pr~gram attributable to the Delta Island Drainage Program is about $800,000 per 
year. 

6. BeneRts: The MWQI Program wiU improve our understanding of the effeCts of Delta~ 
island draillag,eon drinking water quality. 

~ 7~ Implementation Plan: The following task should be undertaken: 

A. Complete the Delta Island Drainage Progranl. 

The following program is recommended to accomplish the above ~sk: 
Task Cost Agena' Schedule 

~ A $1,200,000 DWR & SWC June 1995 
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STATE WATERPROJECf SANITARY SURVEY 
Recommendation #16 

NO ACTION REQUIREP 

1. Title: Source Waters - The Delta· Sea Water Intrusion 

2. Recommendation: It is in the best interest of the drinking water quality ofSWP water 
to improve salinity standards in the Delta. The SWC have recommended to the State Board 
a 50 milligram per liter (mgll) chloride standard, when feasible, to control bromide from sea 
water intrusion. "When feasible" means when facilities are installed in the Delta to isolate 
SWP export water from sea water intrusion effects. The State Board should adopt the 
recommended SO mgll chloride standard. . 

3. Problem Identlncation: Hydraulic constraints in the Delta, combined with pumping at 
the SWPBanks and CVP Tracy Pumping Plants, often causes seawater from San Francisco 
Bay to flow into the Delta. This "reverse flow" results in elevated chloride and bromide 
levels at the pumping plants. Bromide reacts with chlorine to form brominated 
trihalomethanes (THMs), and with ozone to form bromate. Regulatory negotiations based 
on recent health effects studies of the brominated ruMs and bromate have led to a draft 
regulation which, when finalized, will reduce allowable levels ofTI-lMs to 80 and 40 ugll in 
stages one and two respectively and limit bromate concentrations to 10 ugll in stage one. 
These regulations may preclude using both chlorine and ozone in treating SWP water. 
Enhanced coagulation with free chlorination has been established as the best available 
technology (BAT) for meeting the stage one 111M standard. This technology should work 
for approximately 90% of the U.S. surface waters. However, because the bromide level of 
Delta water is in the 90th - 95th percentile of bromide occurrence inthe U.S. waters, the 
BAT wilJnot work for Delta waters .. Additional treatment changes (e.g., ozonatioD and/or 
chloramination) wiJl be required. The alternative treatment processes (e.g., granular 
activated carbon,or membranes) are extremely costly, and the technical feasibility of 
implementing these technologies bas not been fully established. Furthermore, the latter 
technologies remove organic carbon but do not remove bromide. . 

The existing total THM (TfHM) standard of 100 ugll is the sum of four individual THM 
species. Three of the four species contain bromine. Bromide levels in SWP water correlate 
directly with chloride levels, which are the result of sea water intrusion. At least one M&I 
user of SWP water has already violated the current 100 ugll TTHM standard. The stage 
one standard of SO ugllwill require most Delta users to change their treatment processes 
to stay in compliance, In addition,USEPA has considered regulating the individual11lMs, 
bromate and other DBPs. USEPA normally sets levels for carcinogens at the 1 in 10,000 
to 1 in 1,000,000 excess cancer risk level. For bromate, these risk levels correspond to 5 to 
0.5 ugll. The USEPA would thus like a stage two bromate level standard of betWeen O.S 
to 5.0 ug/l. In pilot tests, ozonation of SWPwater containing bromide commonly produces 
10 to 20 ugll of bromate witb peaks over 50 ugll. Failure to control bromide (seawater 
intrusion) may compromise the effective use of ozone, and could require M&I users of SWF 
water to convert to very expensive treatment methods, such as granular activated carbo11 
(GAC) or desalination. 
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The SWRCB established new salinity objectives in its Water Quality Control Plan for 
Salinity- San Francisco BaylSacramento-San Joaquin DeJ.ta EstuaQ't May 1991. The 
SWRCB adopted the 50mg/l chloride recommendation asa "goal". but not an objective of 
the plan. The plan recommends that municipal water supply agencies work with DWR and 
USBR to ensure develQpment of off"stream storage, relocation of water supply intakes to 
better locations, elimination of prQblem discharges within the Delta, and development of 
alternative water treatment technologies. . . 

DWR is currently studying the construction of a large off- stream storClgereservoir, Los 
Banos Grandes. Also, the,Contra Costa Water District is studying an off-stream reservoir 
site. These off~stream reservoirs could reduce source bromide levels byalJowing more water 
to be exported during wet weather periods when high Delta outflows have flushed the 
seawater out of the Delta. 

The Metropolitan Water District of Southern California is studying the feasibility of 
installing GAG regeneration facilities in southern California. Research of different types 
of desalination is ongoing at numerous locations. 

The agencies involved are the DWR, USEPA. CalEPA. SWRCB, USBR, and COE. 

4. Solution: The negotiated regulation process has resulted in proposed new and lower 
disinfection· by-product regulations, which will require water treatment . modifications. 
Advanced treatment options such as ozone, GAC adsorption, and membranes will continue 
to be studied, but have enormous costs, and perhaps insurmountable waste disposal 
problems. Furthermore, bromate presents problems for all these technologies. Isolating 
the drinking water supply from the negative quaJityinfIuences of the Delta 't"ould eliminate 
the seawater intrusion problem. 

5. Costs: The costs of advanced water treatment .to meet more stringent drinking water 
regulations in the future could range from one to three billion dollars for alI SWP 
contractors that use Delta water. 

6. Benefits: If seawater intrusion is controlled, the potential need to install expensive 
advanced treatment Systems would be reduced. 

7. Implementation Plan: Additional Delta facilities will have be identified to reduce the 
chloride levels of SWP water to the 50. mg/l "goal". The cost of these facilities must be 
weighed against the additional treatment costs which wi]) be realized if the facilities are not 
constructed. Also, the impact of new Delta facilities on the water suppJy is significant. 

The selection of new Delta facilities and their operational rules will be complex process 
involving DWR, USEPA,COE, USBR, U.S. Fish and Wildlife Service. SWRCB, California 
Department of Fish and Game, environmental groups, local interests, and others. The 
schedule for resolving the sea water intrusion problem will be determined by numerous 
technical and political factors which a.re beyond the control of the SWPSAC. The SWC will 
continue to take ariactive role in this process. 
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, . STATE WATER PROJECT SANITARY SURVEY' 
Recommendation #17 

'PRIORIlYA 
. '(. 

1. Title: Source Waters- 'ne Delta 
~ , ',' . - ",' \,~. ,,' , _." I ~ , I' , ' ", . ~ 

1. Recommendation: It i~jn the best interest of the driplOllg water quality of SWP water 
to' reduce theseismjcvulneraliiU~of Delta levees and protect SWP water supplies from 
catastrophic sea water intrusion. 

3. Ptoblem Identinca~lon; • The rentral Delta islands are composed mainly of peat. SQils, 
which have oxidizedove,r'the years; These islands are now mostly below sea level, and the . 

\ levees are subjeeted to higher static pressures thaotheywere designed to withstand. Also, 
recent studies have showD the Delta to be. susceptible to lev~e collapse or damage from 
. earthquakes. It has been projected that ther.e is a 67 percent chance o( a large magnitude 
·earthquake occurring within the next 30 years 011 faults near the Delta. Such an earthquake 
could cau~widespread levee failureandfJooding in the Delta. If this .occurs, large 
quantities of Seawater from 'San Franciseo Bay would fill the islands, and Delta water would 
become unusable for e~ort; It has been estimated that it would take from, two mOD~s to 
one yeai to repairthcdeveesandfJush the seawater out of the Delta. AgencieS relying on 
the Delta would need to utilize their oiher supplies (if available) until the Del~ was' 
repaired, and many could experience serious water. shortages. ' 

. , ., -' ,. 

Agencies involved ·include the COE, DW~, USBR, and numerous Delta Reclamation 
Districts.' '. , . 

4. 'solution: The S\yC:sbould suppo~ activities to enhance the Delta levees. 

,5.Costs: ' No curient estimates of the cost to stabilize ,the Delta levees are ~vailable. The 
, COE in 1982 estimated it would cost $1 billion to improve levees to COE standards., 

, . . 

, , (;. Benents: Stabilizing the Delta levees could avoid a catastrophjcinte~ption in the SWP 
,water supply. , ' " , 

7. Implem~ntatlC)n. Plan: ·The following ta$kshould be undettakento implement the 
recommendation: " , 

A The,SWC$hould send letters to the USlJR and DWR, wi~ a copy to the , 
CVR WQCB, highlighting the need for reducing the seismicwlnerability of: ' 
the Delta levees to protect SWP watel\ quality: 

The following program is recommended to accomplish the above tasks: 
'Estimated ' Responsible Completion 

Task ,.'~ Agengj 'Date ' 

SWC 
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Completed ~,~e February 7, 
1994 letters, aftached 
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SWP SANITARY ACTIONCOMMIlTEE 
RECOMMENDATION #19 

OPERATION OF STATE WATER PROJECT - O'NEILL FOREBAY 

ACTION MEMO 

OCTOBER 2, 1992 

The SWPSAC has reviewed the DWR and USBR monitoring programs and data for 
Delta Mendota Canal water entering O'Neill Forebayand agrees that the following actions 
will insure that drinking wllter quality in the California Aqueductisprotected: 

1. Monitoring of DMC inflow. - DWR wiH continue its current monthly 
monitoring program at McCabe Road bddgein theDMC immediately 
upstream of the O'Neill intake channel. USBR will continue its current 
monthly monitoring program in the O'Neill intake channel staggered by two 
weeks from the DWR program. 

2. Monitoring in the SLC - DWR will continue its existing monitoring program 
at Check 13 within the SLC. 

3. Constituents - DWR will continue its existing monitoring program which 
covers Title 22, specific herbicides and pesticides, and total and fecal coliform. 
No additional analysis is required. 



--, -
STAlE WAlER PROJECT SANITARY SURVEY 

, Recommendation #19 ' ' 

PRIORITYA 

1. Title:. Operation of tbe State Water Project • ,O'Neill Forebay 

2. Recommendation: DWR is currently expanding its monitoring program at O'Neill 
Foreba)'.' The SWPSAC sbould monitor DWR's new program for its effectiveness in 
determining the impact of ))elta,Mendota Canal (DMC) water on drinking water quallty 
oftheSWP. . ' 

, \ - " ' 

'sWrsAC Recommend~tlon: Jrl addition' to theSaillfiJry S~rvey. recommendation, the 
SWPSAC should also revlew,the CVP's DMC monitoring program. 

3. Problem Ideiltifleatfon: The CVP and the SWP aredireetly linked together at the O'Neill 
Forehay. The water coming in from the CVP's' Delta' Mendota Canal via tbeO'Neill 
Pumping .Plant is more beavilyinfluencedby the lower quality San Joaquin River water. 
Also, the, CVP allows the pumping of agricultural drain water and ground water into the 
DMC. The introduction of tbe CVP water into O'Neill may degrade ,the SWP water 
pumped south through the DoS Amigos P1Jmping Plant~ , 

'The DMC was constructed and put into operation in 1951 to deliver water to the Exchange 
Contractors near Mendota Pool. The dem'and was all agricultural $0 only water quality 
standards related to crop production were considered important. When tbe Joint Use cvp:. 
SWP San Luis Unit wasbuUt in the mid.196O's. the Bureau entered into contracts to deliver 
approximately 1;300,000 AF of water via the DMCand O'Neill Pumping Plant to the new 
San Luis Unit service area .. Currently, the O'Neill Pumping Plant accounts for 
approximately 30 percent olthe annual flow into O'Neill Forebay. 

DWR bas expanded its water quality monitoring to detennine tbeeffects of DMC water 
'entering the Forebay through tbe O'NeillPumping Plant. 

, . -" 

The agencies involved 'are tbe DWR.,USBR. CVRWQCB. and CDHS. 

4. Solution: The SWPSACsbould review USBR and DWRmonitoring programs and 
recommend cbanges as necessary. .. , 

5. Cost: Unknown. 

6. Benents: If tbe DMC water is causing a drinking water supply problein.it may be easier 
to prevent its degradation than deal with it in the treatment process. 
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, , 

7. ImpfemenfaUon Plan: ,The follOwing tasks $bould be undertaken to implement the 
recommendations: ' , 

A. The SWPSACsllouid obtain a~d review USBR' and DWRmonitoring plans . 
. for tbe O'Neill intake ~banneL, '. 

B.' TbeSwPSAC sbould review all water: quaJltydata forwattrs entering O'Neill 
Foreba:y via the O'NeillPumpiD~ Plant. ' 

C. Base~ upon r~view of monitoring plans and existing data, the SWPSA'::: 
sbotjld determine, ifanycbangesto the monitoring plans are required. 
Recommend and suppo" expanded monitoring plan, if required. 

, J \ ' , , __ 
1b~ following pr~gram is reeommended,toacc6mplisb th,e abovectasks: 

B 

C 

Responsible' 
AaenC,Y " 
SWPSAC 

SWPSAC 

SWPSAC 
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Schedule 
Gomplet,ed 
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Completed· See'attacbed memo 
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February 7, 1994 

David N. Kennedy, Director 
Department of Water Re~ources 
P.O. Box 942836 
Sacramento, CA 94236-0001 

Dear Mr. Kennedy: 

Ow",L. ~O".OII,.... ':!" 
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AONiId ft. £IIU 
.":':',.' ;" I \". -' 1'11":':' ',,' 
Thomn R. Hur1butt 

,', j ..... :, • ... ",-.', 

Th~ .. £.bvy-
.', ; '-t • ~.I ,-'~ I. ,', . I ',',', ; 
D,vid 8. OkHa 

RObe" C. Sa;ehot'n 
~·.I~:.J,' ,:.1'" .\ .... t .4 1.· ... ·)
WI 11K. G. Spina-'skl 
.:.·:r> •. ·'·,·l.f \'rt<if',''','''''W,!" ,:.., ...• :. 

In February 1988, the California Departmentof Health Services requested the 
State Water Contractors to perform a sanitary' survey of the State Water Project The 
purpose of the survey was to characterize actual and potential contaminants in the State 
Water Project, the State's most important drinking water supply. 

The October 1990 consultant report, "Sanitary Sutvey of the State Water Project" 
documented the findings of the survey, and made 35 recommendations for actions to 
reduce the vulnerability of SWP drinking water supplies to contamination. 

Following publication of the report, the State Water Contractors formed a SWP 
Sanitary Action Committee for the purpose of developing a plan to implement the 
report recommendations. Mr. Rick Woodard represented your agency on that 
committee. 

Recommendation No. 17 reads: 

It Is In the best interest or thedrinklng water quality or SWP water to reduce the 
seismic vulnerability of Delta levees and protect SWPwater supplies ror 
catastrophic sea water Intrusion. 

The committee agreed with this statement and, in its implementation plan, 
recommended the State Water Contractors correspond with the Department and the 
Bureau concerning this matter. 

Clearly, seismic stability of Delta levees is a critical . factor in the security of the 
State's drinking water supply. Catastrophic levee failure in the Delta would cause this 
critical water supply to temporarily become unusable. Moreover, once saline water had 
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Mr. David N'cKennedy 
February 7. 1994 
Page ,2 

intruded in'tothe Delta. depending on the hydrologic conditions at the time. it could' 
prove difficu,1t or impossible to flush, the salt out within a tokrable'time frame. . 

I know that the Department is ~oncerned about the importance of maintajnin~g 
the integrity of Delta levees and is involved in various activities to addiessthis i,ssue. ' 
The State W,Ilter Contractors are aware of and support the comprehensive joint 
investigation with the Corps of Engineers to define tbe Delta levee problems and , 
develop a Stat~ederal actiOn plan for s,olutions. We would appreciate the Department" 
providing US a brief written SU!ilmary of all, Department a,ctivities, related to maintaining 
the integrity of Delta levees. 

The SWP San italy Action Committee sincerely appreciates your making Rick, 
Woodard available to serve on the Committee. He played a key role in the'Commi~tee's 
ellort. 

Sincerely. 

~" ""«.~ . Geor ' . Baumlj , 
. Gener. Mana.er . 

xc: . SWC Member Agencies 
SWP Sanitary Action Committee 
SWC Water Quality Technical Committee 
Mr. William Crooks, CVRWQCB ' 
Mr. Roger ·Patterson, USBR 

\ . 
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. February 7. i994 

Mr. R.oger Patterson~ Regional Director 
U.S. Bureau of Reclamation 

~ 2800 'Cottage VJay 
Sacramento,CA 95825 

Dear Mr. Patterson: 

Djr«'Qf, 
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• In February 1988, the California Department de Health Services requested the. 
State Water Contractors to perform a sanitary survey of the State Water Project. The, 
purpose ot the survey wa~ to characterize'actual and pOtential contaminants in the State 
Watet Project, the State,'s most important drinking water supply. ' 

, . The' October 199Q Consultant report, "Sanitary Survey of the State Waier, Project" 
documented the findings of tbe survey ... ·abd m~de 35 recomme,ndations for actions to 
reduce the vulnerability of SWPdrinking water supplies to contamination. 

, '" ' , 

Following publicati9n of the report. the State W~ierContractor's}Ornieda SWP 
Sanitary Action Committee for the purpose ,of devett)ping a plan to implement the' 
report recommendaJions. Mr. John Fjelds~epj',esented yOll,r agency on that comm'jttee. 

Recommendation No. 17.reads: 
j 

It Is ,In the best. hlterest of the drinking water qua' tty of $WP water to reduce the 
seismic vulnerability or,Delta levees and proted'SWP water supplies for 
catastrophic. sea Water Intrusion. . 

~ committee agreed with this statement and, in i~ implementation plan, 
'recommendedthe State Water Contractors correspond ,with the Bureau and the 

. Departm'ent concerning this'matter. '. 

/ 
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Mr. Roger Patterson 
Februiuy 7. 1994 
Page 2 

Clearly, seismic stability of Delta levees isa critical factor in the security of the 
State's drinking water supply. Catastrophic levee failure would cause this critical water· 
supply to temporarily become unusable. Moreover. once saline water had intruded into 
the Delta, depending on the hydrologic conditions at the time, it could prove difficult or 
impossible to flush the salt out within a tolerable time frame. 

I know you are aware that the Department of Water Resources has underway a 
comprehensive joint investigation with the Corps of Engineers to define the Delta levee 
problems and develop a State/Federal action plan for solutions. We encourage the 
Bureau. to support this joint effort and budget resources to participate in implementation 
of the action plan when it is completed. 

TheSWP SanitaryAction Committee appreciates John Fields participation in the 
Committee's effort. 

xc: SWC Member Agencies 
SWP Sanitary Action Committee 
SWC; Water Quality Technical Committee 
Mr. William Crooks, CVRWQCB 
Mr. David N. Kennedy, DWR 

Sincerely, 

~~~~. 
General Manager 



STATE WATER PROJECT SANITA~Y SURVEY 
, . Recommendation /I'm 

PRIQRiTYC 

. . , 

1. Title: Operation. of State.Water Project Facilities· The Kern River Intertie' 

2. RecolJlmendatlon:\ None 
, ' , - c 

swpSAC RecomriJendatlon: Develop and Imple'ment a monitoring program at the Kern 
River Intertle to Insure water entering the CalifC)rnlaAqueduct Is not being degi"aded. ., . 

3. Problem Id~ntlOcatlon: During periOds of higb flowsintbe l{ern ~iver. water from'the 
river' is. divertedtbrougbthe Kern River IDtertie into theC.Ufomia Aqueduct near 
Bakersfield. The Kem River has its origin. in the Sierras, near Mt. Whitney; Its two forks 
converge at Lake Isabella,' a manlllade lake built, '{Of flood control. l'he Kern River water 
selVesas.a pririlary source of domestic and agricultUr~1 water for the 13akersfield area and 
Kem County. During wet years. excess water from the river is recbarged in the local 
ground water basin for use in dry years. When recbargecapacity is unavailable, the water' 
can be delivered iritoth.e California Aqueduct via the Kern River Intertie. . . 

. . 

Kern River water bas a lower salt content and produces lower THM concentrati<?Ds than 
SWP water. However, during periods of bigb flow, the turbidity of the' river water can 
increase significantly. Detention basins at the Intertie have been installed to reduce the 
turbidity of the river water discharged into the California Aqueduct. . Kem River water does 
not appear to degrade the drinking water quality of SWP water supplies. Downstreamusers 
are .ableto adjust to the higber silt loads and softer water, Op~rating standards are in pJace 
which regulate the conditions (tutbidity limitations) under Which water may be delivered to . 
the' aqueduct through the intertie. / . 

, ,,) ~ > 

It is anticipated that operation of the Kern River Intertie will become increasingly less 
frequent. as Kern River flood w3ters are. diverted to recharge areas beingdeveJoped alo~g 
the: I{em River Fan. . 

Agencies involved in, this issue include the SWRCB. DWR and KCW A. 

4.' Solutlc:m: Ensure that appropriate sampling and anaJyses be performed during the next 
event when flood waters enter the aqueduct through the Intertie." Aoalysesshould include. 
extensive. bacteriological analyses to insure that urban runoff is being excluded from the 
flood waters. Addition~]y, information prepared by local age.nCies as required by EPA 
Stormwater Regulations should be examined. 

5. Cost; $25,000 

~ Benents: Action will insure the SWP water quality is not being .degraded by the 
operation of.the Intertie. 
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7. In:plementatlon· Plan: The following tasks should be undertaken to implement the 
recommendation: 

A. Mo~itoring of the Kern Rh(er Intertie - DWR will develop an appropriate 
plan to monitor the inflows into the California Aqueduct during the next 
Intertie operation. Th.e plan would identify the appropriate parameters to be 
monitored including those to insure that urban runoff is being excluded from 
the floodwaters. After the plan is developed, it will be reviewed by the SWC 
Water Quality Technical Committee in consultation with the appropriate 
agencies, and become an "on the sbelf' program of DWR. to be implemented 
the next time the Intertie is operated . 

B. Review of Available Information from Local Agencies - Agencieswbich use 
or impact KeJ1l River water supplies have collected a significant amount of 
data on tbe quality of the water. These local agencies bave implemented 
programs as part of the regulatory process,wbicb should be reviewed in order. 
to obtain· additional insight into potential impacts from the receipt of Kern 
River flood flows into the SWP. Specific projects tbatsbouldbe reviewed are 
the KCWA's Sanita!), Survey of the Kern River Watersbedandinformation 

. prepared by .1ocal agencies as required . by the EPA StormwaterRegulations. 
This task would only be implemented if Intertie data indicate there is a 

. problem. 

C. Examination· of Intertie Operating Conditions - A review of forecasted 
Intertie operating events should be performed. Prior to its construction, 
detailed forecasts were prepared on. tbe operating frequency ofthe Intertie. 
Since that time, a number ofrecbargefacilities have been constructed to . 
handle the floodwaters.· These facilities would reduce the operating frequency 
of tbe Kern River Intertie.Preparation of new forecaSts, using existing 
bydrologic conditions on the Kern River and State Water Project, would 
provide a clearer perspective on the potential impact of this facility on the 
quality of California Aqueduct water. This task would only be implemented 
if Intertie data indicate there is a problem. 

The following program is recommended to accomplish the above tasks: 

Estimated Responsible 
Tasks Costs Agency Schedule 

A $ 5,000 DWR July'1994 

B .$10,000 DWR After Completion of Task A 
(If necessary) 

C $10,000 DWR After Completion of Task A 
(If necessary) 
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october 20,' 199a 

.tohn coburn 
))55 Capitol M~11'725 / 
sacramento,' CA 95,814 

RichardL; aaberman 
ODW - Visalla'Qistrict ~"' .... ,,' 

,; '\ 

, ' .. " 

Emergency ~otUicat:ion Letter 

The attached l~tter was sent to all water suppliers in the( 
Merced, Fresho,xingsand Kern counties who are using the 
St.ate Project as a source, of supply. 

( , 

RLH/jw 

Mi020RH.DOC 

REcrlve-O 
OCT'S 31992 
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O£'A~TMEHT OF 'HEAL'H &ERVICES " 
OFfICE.OF OIUHKIHG,WATER ' 
~~I'~'~'HlllD' AYEHUI 

'IIO.CA'UU 

, •• •. ·.UI 

City of Avenal . 
919 Skyline Boulevard 
Avenal, CA 93204 

Gentlemen: 

/ October 19, 1992 

System No. 16-00~ 

Water suppliers hope that the coming winter months wiUbring several large rain storms to 
the State. We shate this feeling. ' However. we also want to be ready (or the possibility 
that the winter storms titay result in the need to divert runoff' originating from lands 
upgradiellt of the California Aqueduct into tJle Aqueduct. This would be done to prevent 
damage to the Aqueduct arid would most likely result in a' deterioration of the water 
quality in tbe Aqueduct. ' . 

The Departn}cnt of Water Resources, (DWR) bas agreed to tty and keep the water 
suppliers who. use the Aqueduct weU informed of their operational practices which may 
have an adverse impaet on the raw water qUality. This includes the diversion of runoff 
into the Aqueduct which may significantly increase"the turbidity,ofthe raw water and 
interfere with your ability to proper1y operate your treatment plant(s). . 

, Listed below are the phone numbers of the .DWR field diviSion Area Control Centers 
whic~ are manned 24bours a day. 7 days a wcck.TheOn Duty Operator at these Control 
Centers can be reached at the phone numbers below: 

AREA CONTROL CENTERS 

San Luis Area (209) 82S-07J8.Ext. 210 

ThisCenter covers the San Luis Reservoif and O'Neil Forebay to Check 21 at 
Kettleman City. 

San .Joa9uin Field Area ,(805)858-2211.85g';2214 or 858 ... 2213 , 
~ ( . ,-

. This area is·from Check 21 at KetdemanCity to the Edmonston pumping plant at 
the base oCtbe Tehachapi's. . 



SWP SANITARY ACflON COMMfITEE 
FIELll SURVEY OF STATE WATERPROJECf FACILmES 

. ~ COASTAL DRAINAGE 
RECOMMENDATION #21 

ACTION MEMO 

Oc:roB~R 2,1992 

, The SWPSAC has reviewed the monitoring program of tbeCoastal Drainage water 
. entering the' San Luis Canal (SLC). Th,e SWPSAC agrees that ,the following actions will 
insure that drinking water quality in th'e SLC is prote(lted: ' .. 

1. Monitorio, of inflows. ~ArroyoPasajero and~alt and CantUa Creeks flow into the 
'SLC from the Coastal mountains adjacent to the canal. At Arroyo Pasajero, water, 
quality samples will be taken from the area between the inlet gates arid tbedecanti .. g 
weir. immediateJyprior to water being releast:d into the SLC. ~At S~l1t and Cantua 
Creeks, San Luis RD. water quality staft' will sampleinflowswben feasible. Every 
att~mpt wiJI be made to sample the first inflows at tbe beginning of the wfnter 
season., Iilflow volumes at Arroyo Pa~jero and, Cantua Creek.will b~ calculated 
from stage-discharge curves. Inflows from Salt Creek wiIl be estimated visually by 
San Lui,S ED; personnel. 

2. Monitoriilg in the SLC -. DWR will continue its existinJ!: monitoring program at 
Cbecks 13 and 21 within the SLC. Additional monitoring will be implemented at the 
checks immediately downstream of tbe inflows of the ArroyoPasajero and Salt and 

, Cantua Creeks for a' one year period wben inflows occur to obtain additional da'ta 
onhowthese inflows impact tlie overall canal water quality. 

3. Constituents - DWR will continue its existing program ~hichcovers Title 22, specific 
. herbiCides and pesticides. ana total and fecal colifOmli No additional analysis is, 
required. ' .. 

4. Notification - DWR win review current notification list and update as necessary. 
DHS will contact local water trea.tment plant operators along SLC and make. sure 

. they nave the phone numbers of tb~ San Luis F.D. and San Joaquin F.D. Area '. 
Control Centers to contactifhave any questions regarding canal operations or floOd 
biflow conditions. . . 

S. Documentation·-DWR will make sure its written SLCO&M instructions are 
. consistent with these actions; . 
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STATE WATERPROIEC'PSANITARY SURVEY 
. "~' R,ecommendation#21 ' 

"PIUORITY A 

'1. Title: Field Survey {l,f State, Water ~roject Facilities - CoastaI.Drainage 
\ ' , '-.\ \(~'. " . ~ 

1. Recommendation: Existi~g'monitoring programs should be modified to determiJle, the ,. 
impact on SWP drinking water ,quality of the COast Range l>rainage.'· ' 

SWPSACR~commendatlon: The 8WPsAC' sboul4 'review e:dsilng monl,torb~g program, 
and dat8t.Odetermrne If current monitoring program lsadequate.lfit,ls not, the SWPSAC 
should recomm~nd am .ppropria,1e monitoring prograJlla '" ' 

, '3; Problem Identincatlcm: .Duringst~im ~~entS which ~urintermitteJ1tly,overthe west side 
of the San JoaquinVaJley, floodwaters 'froll! the Coast Range arealJoWed to enter the San 
,Luis Canal (stc) between the DO$ Anligos PumpiQg Plant and I\ettleman City., 'I1!e main, 
i,nfJow from this sO\lrce .s the Arroyo Pasajero~ TbeinfJow at this point ~nbe regulated 
with the, gatedin]~t structure and wate,rquantity and, quality data can be, ~asily obtained., 
The other significant coastal drainage inflows are from Salt and Cantua Creeks. ,Sampling 

, these inflows is a problem beCause the inlets are urigated in thewiQter periodaQd ,the 
intetmittent frequeueyof the stoim e~entsD1akes it difficult tQobtain data wh~n theflOQd 

" f1~enterth,e SLC., ' ',' . , ' 

mJhe mid-1960's when tbeSLCwasconstructed, theUSBR wanted to allow up.islope (west' 
side) drainage to,enierthe Canal. Thiswould captUre,the flows for the Projects' use and 
would~liminate flooding to farmlands on the east side of .he Canal. DWR did Qot want 
to allow these inflows into the stC.'butacquiescedtothe USBR'srCquest.Theconeern 
is these flood waters bringdo~ a.sbestos from the Coastid Mountains and alSQpick up 
agricultural chemicals when they flow Qver the fields enrouteto the'SCCinlets..There are 

,studies underway to keep drainage from Arroyo Pasajero aodSa]t and Cantua. Creeks'from 
entering the aqu«}<lUCL,. \./ .' . '., .'.' ' , '.. 

111e San Luis Field Division, has an existing monitoring program to obtain data from key 
, 'draina,ge inl~t locations along the San Luis Canal at the beginning of storm events each fall., 

However, it is difficult to Collect aU ofthe required data at the ungated inletS duringOood. 
eventS. .' ,. . . 

\ ' 

The AgenCieslnvolvedia~e d.eDWR, CDHS1 and USBR~ 
-" - 1 _ 

___ - ' , _." '0' _, ':. ). ~ , 

4. ·Solutlon: SWPSAC shouJd l'eview existing' monitoring: program to determine if it is 
adequate. ' . ,.,,' '. '. '.. . 
5. Cost: Minunalif. the monitoring program is adequate. Cost to modify the eXisting 
monitoring program if it is not adequate cannot be determined UJ;ltil th~ progra.nt 
deficieQcies,if any. are known: ' ' , 

6. Benents: Data will help ldentifyth~ impact of Coast Range drainage entering SLC. 

41 

. i 



7. Implementation Plan: The following tasks should be undertaken to implement the 
SWPSAC recommendation: 

A. The DWR sbouldprovide the SWPS"'AC With the existing mo~itoringprQgraDl 
and data, The SWPSAC should review the monitoring program information 
in order, to dC[termine its adequacy, 

B. . nie SwPSAC should recommend' ;lppropriateehanges.ifi1ece~ry, . 
) \ ~ 

C, If required. DWR should'implement the recommendations of. the SWPSAC. 

. The following program is recommended to acComplish the abOVe ta~ks: ' 

Task 
A 

B 

C 

Estiniated 
~ost 

Responsible 
Agency 
SWPSAC 

SWP,SAC 

',DWR 
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Sehedule, 
Completed 

Completed .. October 2 & 2C ' 
1992 memCis attached 

Completed 
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Southern Field Area (80S) 944-1103 . 

This area is fromCheck 41 to .Lake Penis near Riverside. This also includes the 
West Branch to Castaic Lake. 

We stronglyrecomrnend that you contact the Control Center for your area and confirm 
with them the proper phone numbers of the operator(s} of your plaht(s). This.will allow 
the personnel responsible for che~ca.1 and hydraulic pl<Ult adjustments to be quickly 
infonned of changes in raw water quality. We also recommenc:i that you periodically 
provide the Control Center with updates on any changes in the plant staffing. and phone 
numbers. 

Ric rd L. Haberman, P.E. 
Seruor Sanitary Engineer 
OFFICE OF DlUNKlNG WATER 

RLHlCAFIbd 

cc: Dan Peterson. Department of Water Resources 
P.O. Box 942836 
Sacramento, CA 94236-0001 

Kings County Environmental Health Department 



STATE WATER PROJECT SANITARYSURVEY 
. Recommendation #22 

PRIQRITY A 

1. Title: Field Survey of State Water Project Facilities- Agricultural Drainage 

Z. Recommendation: Existing monitoring programs should be modified to determine the 
impact on SWP drinking water quality from agricultural discbarges (particular)y in the San 
Luis Canal). 

SWPSAC Recommendatton: The exlstlngmonitorlng programs and data s.hould be 
revlewedlo determine the Impact on SWP drlnldng water supplies, Irany, or stormwater 
Innows Into the San Luis Canal. 

3. Problem Identification: The SWP Sanitary Survey lists 108 agricultural drain inletS 
between Clifton Court Forebay and the end of the SLC. THE SANITARY SURVEY'S 
DESCRIPTION OF THESE DRAIN INLETS AS RECEIVING. AGRICULTURAL 
DRAINAGE IS INCORRECT. The 108 drain inlets are.in fact, STORMWATER INLETS 
which allow upslope storm runoff to enter the aqueduct .. /Ibese inlets do not .allow 
agricultural drainage (tailwater) to enter . tbe aqueduct. DWR policy is to allow only 
stormwater to enter the aqueductvia these drain inlets. There are 11 stormwater inlets that . 
enter the South Bay Aqueduct. Because of the intermittent nature of when the stormwater 
runoffenters the aqueduct, the existing monthly monitoring programs may he inadequate 
to determine the effects of these discharges on the aqueduct water quality. 

The San Luis Field Division has an existing monitoring program to obtain data from key 
stormwater inlets along the SLC at the beginning of the storm events. W~ter quality' 
samples are also taken in conjunction with the operation of the portable pumps used to 
pump the flood waters from the fields adjacent to the SLC. 

The involved agencies are the DWR. USBR. and CDHS. 

4. Solution: The SWPSAC should review existing monitoring program and data to 
determine if it is adequate. If it is not, the SWPSAC should recommend the necessary 
changes. . 

S. Cost! Minimal if the monitoring program is adequate. Cost to modify existing program 
if it is inadequate cannot be determinedunti.1 the program deficiencies, if any. are known. 

6. Benents: Data will help identify the severity of the problem. of stormwater entering the 
California and South Bay Aqueducts and· the SLC. 

7. Implementation Plan: The following tasks should be undertaken to implement the 
SWPSACrecommendation: . 

A. The SWPSAC should review the monitoring programs and data. 
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B. The SWPSAC should recommend appropriate modifications, if required. 

C. If required, DWR should implement the recommendations of the SWPSAC. 

The following program is recommended to accomplish the above tasks: 

A 

B 

C 

Estimated 
Cost 

Responsible 
Agency 

SWPSAC 

SWPSAC 

DWR 

Schedule 

Completed 

Completed. October 2, 1992 
memo attached and 
October 20, 1992 memo 
attached to Rec. #21 

Completed 



\ 
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I SWP SANITARY ACTION COM~nTfEE 
FIELD SURVEY OF STATE WATER PROJECT FACILITIES 

~RMWATER INLETS ' , 
"RECOMMENDATION #'1:2 . 

ACfIONMEMO 

OCTQBER'2,1992, 

The SWPSAChas reviewed the monitoring program for ,thestorD1waterdrainage 
entering the San Luis Canal (SLC). the C.djfomia Aqueduct (CA). and the South Bay 
Aqueduct (SBA). The SWPSAC agrees the folJQwing actions will insure that drioldng water 
quality in the facilities is protected: 

1. 'Monitoring of inflOws; 

'Portable Pump.ins •• A'sample of stomiwater ponded adj~Cent to'the canal will be 
, taken immediately prior to, the pump-in of any water ,into the SLC. Volumes of 
water pumped will be calculated from pump records. ' 

, Gravity :inflows .•• Samples' will be take~,by DeltaF.D. and San Luis RD. water 
quality personneJ when f~asillle., Volumes will be \estimated 'visually. ' 

Fixed pump·ins ..:. Samples wm be taken by Delta F.D., ,and San. Luis ED. water 
quality personnel when inflows ar~ occurring and when feasible. Volumes will be ' 

" calculated from PUDl-P records., ' , 

, 2. Monitoi-ing in the SLC ..: DWR will continue its existing monitoring program at' 
Checks 13 and 2~ within the SLC. ' 

3. ConstitUents ':' DWR wiUcontinue its existing program which covers Title 22, specific 
, herbicides and pesticides;, and total and fecal coliform. No addition'al analysi~is 
required. 

4. Notification - DWR' will review current notification list and update a~ n~ry. 
DHS will contact local water trel;ltment pla!)t operators along SLC and make ~ure 

, they have the phone numbers of San Luis RD. and San Joaquin ED. Area Control 
, Centers to cpntac,t if have any questions regarding ~nal operations or flood inflow 

conditions.' . , , . '. ( ;'" .~ .' 
, '. 

S. Documentation - DWR Will make sure its written O&M instructions are ~onsistent 
with these acddns. " " 
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STATE WATER PROJECT SANITARY SURVEY 
Reoommendation #23 

PRIORITYB 

1. Title: Field Survey of the State Water Project Facilities - Urban Runoff 

/ 

Z. Recommendatlo,O: Existing monitoring programs s~ould be modified to determine the 
. impact onSWP drinking water quality of these .urban runoff discharges. 

3. Problem Identification: Along al.l-mi]e long section of the. East Branch of the 
California Aqueduct near Hesperia, thereareA4 drain. inlets that convey urban drainage 

.. from residentiaVcommercial developments into the Aqueduct'Olese drains range in size 
from 30 to 36 inches in diameter. Urban drainage, particu]ar]ythe first flush each year, may 
contain high levels of turbidity, pathogens, nutrients which could stimulate algae gr~hs. 
metals and organics. The contaminants could negatively impact water quality, and require 
additional treatment processes at the downstream tr~atment plants. 

. '.' \ ' . . . . 
The stoml drain~were constructed at a time when the drainage area was primarily rural, 
undeveloped high desert JllDd.Siilce that time, the area has developed into a 
residential/commercial area,. Rerouting the drainages either under or over tbe aqueduct has 
been evaluated by DWR. Monitoring of, the quality of the discharges is current]yi not 
required by the Lahontan Regional Water Quality Contra] Board (LRWQCB) because 
these discharges ate stormwater, not industrial wastewater di5.charges. 

Agencies which should be involved are DWR,City of Hesperia, and LR WQCS. 

4. SolutIon: Stormwater inflows should be monitored to determine if they are impacting the 
downstream water quality. . . 

5. Costs: The cost per sample to. analyze for the above constituents is estimated at $3,000 
for the complete an~Iysis. It is rec.ommended that two representative dischargelocatioDs 
be sampled, plus samples in the Aqueduct upstream and downstream of Hesperia. Assuming 
that a first flush sample and one later sample' are wllected, the total ~umber of samples 
wQu]d be eight, for a total ~t of $24,000. . . 

\. 

6. BeneOts: CharaCterization of the quality of stormwatet entering the East Branch 
Aqueduct would help to quantify any impacts of these discharges on water quality. The' 
costs of the~e impacts, including downstream treatment costs, could then be compared to, 

. other physical solutions, .such as instalting detention ponds. Qr rerouting the drainages across' 
the Aqueduct . 

7. Implementation Plan: The following tasks should be undertaken to implement the 
r~mendation: 

A. DWR should meet\with tJle LRWQCB staff to discuss.the stormwater OJnoff 
into the California Aqueduct . 

45 



B. DWR .should design and implement a monitoring program t~ determine if the 
stormwater inflow is impacting the downstream water quality. .' 

C.If a problem is detected, OWR should work with' the City of Hesperi~. 
LR WQCB and the downstream SWP .M&I contractors to determine the most 
feasible solution. 

The fo1i~wing program is recommended t(jaccomplis~ the' above tasks: 

A 

B 

C 

Estimated 
Costs 

$24,000 

Unknown 

Responsible' 
Agent;)' , 

DWR 

DWR 

Schedule' 

Completed - See Mareh 10, 
1994 memo attached 

" ) 

April 1995 

OWR, LRWQCB June 1996 -if necessary 
City of Hesperia 

46 

233 



stateI' of California' DEPARTMENT OF WATER REsouRcES ','rfhe Re,sources' Agency 

OFFICE MEMO 

j 

~i1es-

'/ 

Date: Karch 10, ,1994: '\ 

r--\------/~,-~-.-I--,--~-~---------~~--~--~~~~----------------··~~e.~~.~ 

Larry Joyce, Chief subject: xnspection o.f, "'Ct/ .. From: 
water Quality Control ,Hesperia Drains. '/~.'i 1:/, I~ ...... ~ 

, , 
'Dan Peterson and- I met with .rohnCoburn:" John Kemp, and Ted, 

,Saari of the Lahontan RWQCBon the Californi~ Aqueduct at 
Hesperia on February ;23,1.994. 'Thepurpose of the meeting was to 
inspect the inlets that drain ail urbanbe~'area of 'Hesperia that 
can allow, uncontrolled, runoff to' enter the 'aqueduct and discuss 
possible' water quality impacts. 

\. 

There are forty-five ~6-in.,drains located within a, 
, three~miles~gment of the aqueduct on the southb~nk. . The 
. ~erraiIl:- slopes slj,ghtly from the southwest down to the' north. 
Th,e drOp inlets were. initially put in to ,take natural storm 
runoff· into the aqu~ductin order to avoid potential dali1~ge to' 
urban property that was devel,oped downstream. .At that tl.me, , 
there was little devel,opment to the south. since tnen, the area 
south of an~ up slope from. the aqueduct has llecome urbanized. 
Single falllily' homes and ranchettes. predominate the newly 
developed area. 

i 
The 'flew, urban development-· has the potential. to' change the 

makeup of th~, l;Unoff that enters the aqueduct. . However, at this, 
time ther,ehas only been one sample' collectep., of stopa water .' 
entering the a!illleduct' throughrthe drains'. This limited, analysis 
showed suspended s611ds, iron and/mahganese to be.elevated 
relative to SWP)water.1 Beyond tliat, no detrimental substances 
have been found in the drain inflows. 

, Possible control measures and regulatory 'conc~rns were 
.discussed briefly. In most cases, the dr'ains are above grade and 
a few have been excavated to allow some ponding as the only 
qontrol measure .prior to wate~ enter~ng t;heaqueduct. 

It was decided that not enough" information exists on the 
quality, cquantH:y, and frequency of storm runoff enterinq the " 
aqueduct to lII.ake. any. estimat~6f impacts on the aqueduct. It was' 
ag:r:eedthat DWRwoulcl,continuethe effort to. collect samples of 
the drain inflow (althQugh,the intermittency of inflows make 

/ 

, ( 



Files 
March 10, 1994 
Page Two 

such efforts difficult). DWR will try to better characterize the 
inflows and maintaincollllllunications with the RWQCB transmitting 
new information as it is developed. No other remedial action is 
planned at this time. 

cc: Mr. John Coburn 
state water Contractors 
555 Capitol Mall, suite 750 
Sacramento, Cal.ifornia 95814 

John Kemp 
Dan Peterson 

- Southern Field Div,i.sion 
- 1618-17 

LARRY JOYCE:hys 
Spellcheck 3/10/94 
c:\h\larryj & a:hesperia 
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STATE WATER PROJEcr SANITARY SURVEY 
Recommendation #24& #25 

PRIORITY A 

1. Title (24): Field Survey of State Water Project Facilities - Highway drainage 

Title (2S):Field Survey of State Water Project Facilities - Other Potential Sources of 
Contamination to Open Canal Sections 

2. Recommendation (24): DWR should consider the recommendations of the Laverty 
Report in updating and standardizing their Emergency Response Plans .. The value of 
developing a geographical information system which identifies potential drains that could 
allow tanker truck spillage to reachSWP facilities ~hould be evaluated. Such information 
may speed the identification of which drainage inlets to block during spills. DWR should 
also consider constructing containment structures at vulnerable points. 

Recommendation (25): The SWPSAC should consider the potential for contamination of 
the SWP from these sources (cana.lroadside drainage, overcrossihgs, undercrossings. 
bridges, water service turnouts, and fishing areas) as priorities permit. 

3. Problem Identification: The SWP is at risk of contamination from spillage due to a truck 
accident or the other sources listed above. The· California ·Aqueduct and Interstate 5 
essentially parallel each other from the Delta to Pyramid lake in. Southern California. 
There have been incidences of tanker trucks either going directly into the aqueduct or being 
involved in accidents adjacent to the aqueduct resulting in some fluids entering the 
aqueduct. DWR has modified drainage inlets or facilities at selected high risk locations. 

DWR has not acted upon the recommendations contained in the Laverty Report. 

The agencies involved are DWR, USBR, CDHS, CalTrans and Office of Emergency 
Services (OES). 

4. Solution: The DWR is currently updating its Emergency Action Plan for the SWP. The 
SWC should review the updated Emergency Response Plan and provide recommendations. 
if required. A Geographical Information System is not appropriate for this type of problem 
because of the complexity of the Project Facilities and the times required to react to this 
type of emerge~cy. 

5. Cost: To be determined based upon review of the updated Emergency Action Plan. 

t». Benefits: The updated Emergency Action Plan should increase the protection of the 
SWP water supplies. 

7. Implementation Plan: The following Tasks should be undertaken to implement the 
recommendation: 
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A. Review updated Emergency Action Plan.· 

B. Ba~d upon the review of the updated Emergency Action Plan, the SWC 
should make recommendations as required to insure the. aqueduct is 
protected against contamination from highway dniioageand all other sources. 
~ 

The following program is recommended to accomplish the above tasks: 
~ . 

Estimated Responsible 
Task Costs Agen~ Schedule 
A $ 1,000 SWC May 1994 

B $1,000 SWC June 1994 • if required. 

48 . 
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P~OTO OF HESPERIA AREA D~IN INL,ETS, ,TAK~N' FRQM MAPLE STREET., 
PHQTO TAKEN ON ,FEBRqARY 23,1994. 

PHOTO'OF AQUEDUCT RIGHT OF WAY AND WATERSHED NEAR A DRAIN INLET· 
AT MAPLE STREET,'HESPERIA. PHOTO TAKEN. ON FEBRUARY 23, 1994. 

! . . ./. 



PHOTOS OF INLET SIDE OF DRAIN INLET •. INVERT OF INLETS WERE ABOUT 
24" ABOVE TOP OF SOIL ON RIGHT OF WAY. SOME INVERT APRONS HAD 
BEEN· EXCAVATED TO ALLOW ADDITIONAL WATER PONDING BEFORE ENTRANCE 
TO AQUEDUCT. PHOTOS TAKEN FEBRUARY 23, 1994 NEAR MAPLE STREET. 
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STATE, WATER PROJECT ~ANITARY S\1RVEY 
'. 'Recommendation #26'~' \ 

,) 

PRIORItY A 

, , 

. , L Title:, Other, Potential Sources of ContalJlin3tion in Open Canal Segments - Body 
'Ccntact' ,,' , , , 

2. Recommendlltlom,1be SWPSAC shouid consider the' potential for con.tamination of the, ' ' 
Swr fr0!D tbe~Source~ as ptiorities permit. ", ' , ' 

3. ProbleD1ldentlncatlon:Bodyconlactrecr~ationin Lake OroVille, Thennalito Forehay, 
Thetmalito Afterbay, Lake Del VaJle. O'N"eiil For¢hay, Sa~ Luis ReseJVoir', Pyr~mid Lake. 

, ,Castaic Lake, Lake Silver..vood.andLake Pems m~y conn;bute patbqgens to the SWP 
water. A wide varietY of microbial cOntaminants may result from body contact recreation 
in source-water reservoirs. ,The potential for contamination exists when individualsinfected 
with bacterial, viral, or parasitic pathogens engage in bodycontac, with water. These 
pathogens are. fransmittedvia the fecal-oral route and. aJ'e commonly, associated with 
waterborne outbrealcs, of disease. , Indiyidililis exhibiting 5Ympto~s of disease. as: well as 
asymptomatic carriers, can excrete these pathogens in extremely high numbers per day ( e.g., 
up to 900 million Giardia lamblia cystS, 10 bilJion enteric viruses, 'and 100 miIlion bacterial 
pathogens) and may drastically impact the water quality of the reservoirs. This, in turn. ' 
could affect~mers as ,well as downstream users, such as water utJIities. Importantly, 
ingesting even one ,organism may be sufficient -to produce ,iIIiless' by 'some of these 
patbogens,Body (contactrecrelltion in, J.ake· ,Perris bas resulted in verified cases of 
Sbigellosis. Despite tbe potentia)' for bacteriologicalcontaIJlination of the reservoirs, the' 
bacteriologicalqualityofraw water supplies is quite goOd along the SWP. Treated ~ater 
coliformlevel~ are" consistently l~ss than 2/100 ml, indicating that existing treatment 
processes successfully reduCe cQliforms to a~eptable levels. ' 

, ' ,,(, " 

It is important to note ,thatany filtration plant treatipg surface wa~er can beoverwbeImed ' 
if enough pathogens arepresent~in th~.raw water. The Surface Water Treatment Rule, 
(SWTR), which sets forth filtration and disinfection regulations became effective in June 
1993. UnderthisreJUlanon. water utilities .must providetreaJrnent to achieve a minimum 
of 3-108 removal· of Giardia lambliaand4-logremovalofviruses. Filtration is generally 
given credit for 2 to 2%~log,remova) otthese pathogens; disiilfection,must ~activate the 
remainder., How~ver, if the CDHSdeterinin~ that ,there isa signifiCan~ h~rd to raw 
source water quality from recreational uses, higher levels of removal would be( required. 

, Th,iswo~)d/fesult in a substantial increase in, treatment costs to downstieamwater utilitie,s. 
" , 

The involved agencieS areDWR. USBR, COHS, Department of Parks and Recreation, and 
CQunty Health Departments; . ' 

4. SOlution: The CDHS should review existing domeStic water supply reservoir regulatj.ons, 
, the ,~plementation,of the regulations, and water treatment requirements in regard to, their 
, adequacy for protecting~ public healtb.· " 
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5. Cosl$: tdinimalif present regulatio~s relative to the protection of surfaCe water supplies 
are adequate. 

ct. Ben,ent:' Review will identify if a prol:>lem exists. 

7.lmplementat1()n PhlD: The following task should be unde,rtaken to iniplement this 
recommendation: . . 

A. CDHS should review existing domestic .water supply reservoir regulations as 
they relate to body cOntact on both SWP and non-SWP reservoirs; . 

. The following program is recommended to accomplish the above task: 

A 

Estimated 
Cost 

Responsible 
Asency . 

CDHS 
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'Schedule 

Completed. see October 2, 
1992 memo attached. 
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, , 

SWP SANITARY ACTION COMMITTEE , 
OTHERPOTEN11AL SOURCES OF CONTAMINA nON 

IN OPEN SEGMENTS, OODYCONTACr ' 
. RECOMMENDA 110N #26 

ACTION"MEMO 

ocrOSER2,1992 

, The. SW~AC has reviewed the, adequacy of the Califomia stat~tes apd regulations to protect 
public heatth with regard to bodyoootact recreation ot) SWP, aod n6n;.SWP reservoirs . 

. "-

Title 17 i Sections 7625, 7629 requir~s that recreation he auth~rizedby ~. domestic water supply 
pennit. The permit should specify the limits and controls on the recreation appropriate for the 
reservoir and'wat,ertreatment. Tide 22 Sections 64650· ,64665 of the surface water treatment . 
~egulations require treatment 'sufficient ,to deal with the'microbiological ~hrellt fO,r approved 
sources: A source may not he approved if it is subject to extessive contamin;ition. The pennit 
process controlling, recreation,irt~ concert with the surface. water treatment regulations enable 
adequate p~otection of surface wIner supplies. ' "" 

, Uncontrolledrecreationcim' ~verwhelm water treatment with extreme con~entrations of 
path~ens and pose an unacceptable risk o( waterborne illness. However, body contact recreation" 
on domestic water supply ~eservoirs can he ~nsistent with the Production of safe drinking water 

• if the treatment is coqunensurate \\iiththetype and degree o(recreatioo. " 



STATE WATER PROJECT SANITARY cSURVEY 
Recomme~dation #27 

cPRIORITYC 

1. Title: Field Survey uf thf State Water Projett Facilities --Wastewater Handling Facilities 
o • 

2. Recommendation: TheSWPSAC shouJd consider the potential for contamination of the 
SWP from these sources as priorities permit. 

3. Problem Identificati<m: Wastewater handling facilities in the watersneds of Lake Del 
VaUe, Pyrauiid Lake, Castaic Lake and Lake Silverwood are potential sources of pathogens, 
nutrients, and organics. The only docume~ed problems have occurred in the Lake 
Silverwood watershed. The piping and pumping stations that convey raw wastewater O\1t 
of the watershed l1ave failed and resulted in spills into the lake on sever~l occasions. 
Elevated coliform levels have been detected in the lake foIlowingthese spills. However, this 
has not .resulted in coliform problems at downstream water .treatment plants.\ Floating 
toiletS in Pyramid Lake, Castaic Lake, and Lake Silverwood may also aHo\\' raw wastewater 
to enter SWP waters. . 

The involved agencies are DWR, CDHS, and County Health Departments. 

4 .. Solution:. Complete Implementation Plan . 

. 5. Cost: Unknown. 

cO 6. Benefits: The review will help identio/ problems with wastewater handling facilities. 

7. Imp~emenb1tion' Plan: The following tasks should be undertaken to ip1plement the 
recommendation: .0 

. . 

A. DWR and CDlIS should j~intly evaluate the wastewater treatment facilities 
in the Pyramid Lake, Castaic Lake, and Lake Silverwood watersheds. Also, 
evaluate the. adequacy of floating toilet facilities in Pyramid Lak~, Castaic 
Lake, and Lak~ Silverwood to prevent pathogens froD'lentering the reservoirs 
and CDHS's criteria for approVal of these facilities. 

B. DWR should recommend revisions, if required. 

The fo]]owin~ program is recommended to accomplish the above tasks: 
. Estimated Responsible 

Task Costs Age~c:;y Schedule 

A 

B 

$2,000 

$2,000 

DWR & CDHS May 1994 

DWR July 1994 
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~TATE WATER PROJECf SANITARYSURVEY 
Recommendation #28 

NO ACTION REQUIRED 

1. Title: Water Quality - Water QuaJity Degradation 

2. Recommendation: The committee should be particularly concerned with the well 
documented degradation of the drinking water quality of SWP water in the Delta. Data 
collected by the Delta Islands Dndnage Investigation, existing monitoring programs. and 
studies rcc?mmended. by this report should be. routinely evaluated to better define the . 
causes of water quality degradation in the Delta. 

SWPSAC Recommendation: No actlonrequln;d. . Implementation covered. under 
Recommendation #15. 
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'. STATE WATER PROJECfSANITARY SURVEY 
. Recommendation #29.' '.. 

NO ACI'ION REQUIRED 

1. Title: WJlter Quality - Water Quality DegradatioD '.' 

1. Recommendation: Studies recommended by this report to determine the impacts of 
'. direct sources of co.ntamination to tbe SWP sbould be ijnplemented. 

I _ -, ~', 

SWPSAC Reeommendatl~n:. No action Is requlred~ Studle~ a~ bnplementtd under other 
Recommendations In this Action Plan. . . . ' . 

--, ( 

ss 
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~ATE WATER PROJECf SANITARY SURVEY 
·RecommendatioD #30 

PRIORITY A 

1. Title: Water quality - Drinking Water Standards 

2~ Recommendation: The DWR should stay abreast of the EPA and DHS drinking water ' 
standards programs. As drinking water standards are proposed for newcolfstituents and 
)ower~d for existing constituents, the DWR sh~uld review and revi~ SWP monitoring 
progrws to collect data on tbeseconstituen~ 

swPSAC Recommendation: The DWR should stay abreast. of USEPA and CDHS 
drinking water standards. As drlnklng'water standards are propOsed For new constituents 
and lowered For· existing constituents, the DWR In consultation with the· CDnS, should 

. review and revise SWP monitorIng programs to collect, necessary data.' , 
., , \ , . . .. 

3. ProblemldenUncation: Drinking water standards are constantly changing. The mown , 
problems SWP M&I. contractors will face in tbe near future are revised regulations for \ 

, arsenic, THMs and other DBPs; . The Safe Drinking Water Act required tba,t USEPA 
initially regulate 83 contaminants, and tbat an additional 25 contaminants be regulated every 
thre~ years. Any number of new regulations cOuld impact SWPM&lcontracto~ 

Several oftheSWP M&I contractors are actively involved in reviewing and JIlonitoring 
drinking water regulations at the Federal, State and local level., Through .the American 
Water Works Association. the Association of Metropolitan Water Agencies, the Association 
of California Water Agencies, and others, the SwP M&:I contractors'prOvide input into the ' 
regulatory prace$!. These associations are well equipped to work with DWR to/revise 
monitoring programs to evaluate the impacts of new regulations. ' . 

4. Solution: . To ensure the necessary water quality data are efficiently, collected •. DWR 
water quality Dlonitoring programs sbould be jointly reviewed by the DWR, CDHS and the 
SWC' SWP. Water Quality 'teChnical Committee.' This review should be repeated annually. 

5. Cost: The initial review will be ~pproxnnateIy $10,000 and the subsequent annual reviews 
appro,amately $2,000. . . 

6. Benents: The benefits resulting from the maintaining a current monitoring program are 
an accurate and cost effective definition of the~water quality thropghout the SWP. This 
information will make assessments of potential improvements possible, so that the cost of 
improvements can be compared Withtbe expected water quality enhancement. Asdrinking 
water regUlations become more stringeJlt, source water protection 'may be the most cost 
effective way to meet new reguJations. 
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7. Implemenbltlon Plan: The followjngtasks shourdbeundertaken to, implement the 
recommendation: 

A. DWR should stay abreast of new USEPA and CDHS regulations and in 
consultation witbSWC, review a"nd revise existing monitoring programs. 

, ( 

J!. Annually review and revise monitoring programs as required to respond to 
changing needs, 

The following program is recommended to. acco~plish the above tasks: 

Estimated Responsible .. Completion 
Th§k Cost ~. Date 

A. $ 10,000 DWR,SWC )une 1994 

B. $.1,000 DWR.SWC Annually' 
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STATE WATERPROJECf SANITARY SURVEY 
, " 

\ 

Recommendation #31 . 

1. Title: Water Quality -' Water ()uality Monitoring Programs' 
, ' , 

i Recommendatlon:DWR has begu~' ai1~ should cOnti~ue. to elevate ,the drinking water 
moJii~oring oftheSWPsystem. DWR.sb~uldconsider the ~tralization'and cOordination 

, ,of ecological. operational., and drinking, water, monitoring programs. andspeciaJ water 
. quaJity investigations tinder the supervision of a water 'quality program manager responsible " 
for coord~ation of water monitoring programs, identifica,tioll 'Of, ne~d~ ~tudies, 

imp)ementatioD0fthe studies, and management of the'data in a centialized data bank." 

SWfSAC Recorlmiendatlon: SWC should write letter to DWR' expressing the, s\vpsAC 
,sup'port of recommendation." , 

3., Problem Identineatlon: DWR' w~ter q~ality functions are includedJn, various, programs 
within th~ Division of O&M, Division of LoCal AssistanCe, ECological Services, pivi$ion of 
PI~rining and the District Field' Offices: The total budget fortbe water quality proirams 
is currently estimated to be $15million!year; Having the water quality functions spread out 
OVer this many Divisionalooundanes within the DWR is not an efficient way to manage the 
water quality program. Also, ~e increasing complexity and cost of meeting curtent and 
'proposed drinking water standards requires the DWR to place a much higher priority ,on 
drinkingLwater impactS in operating the existing SWP facilities and planning future facilities. 

, < c.', ' 

, 4. Solution: The SWC should ,write 'a letter col,lVeying support of the recommendation. 

5. Cost: Minimal 

'6. Benents: The centralizatiOIl of tbe pWR' water quality, programs will provide a more, 
efficient approacbto meeting the' SWP's water quality needs 

7. ImplemeritatlonJJla~: 'The following task should 'be unde~ken to implement ,the 
,recommendation: '. 

'" - ' , .' - -' 

,A. ,The SWC should write a letter expressing SWPSACsupport of a centralized 
water qua'ity program Within the DWR. 

The follOwing prc;>gram isrecom.:ncmded toaccomplisb' the above task: 

Estimated 
Costs 

'Minimal 

ResponsibJe 
Agency, 
SWC 
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STATE WATER PROJECf SANITARY SURVEY 
Recommendation #32 

NO AcnON REQUIRED 

1. Title: Effectiveness of Regulations - Water Quality Standards 

Z. Recommendation: None 

3. Problem Identlncatlon: The regulatory programs that require . the establishment of 
drinking water standards and ambient water quality criteria have been effectively 
implemented by CDHS, the SWRCB, and the RegionalBoards. Drinking water standards 
established byUSEPA and CDHSare extremely protective of public health and drinking 
water regulations are rigorously enforcedbyCDHS. The Inland Surface Water Plan and 
the Enclosed Bays and Estuaries Plan contain water quality objectives that protect human 
health and aquatic life and time schedules for compliance with these objectives. 

The agencies involved in this issue are the CaIEPA,SWRCB, CDHS and CVRWQCB. 

4. Solution: The CDHS and SWRCB have proposed significant increases in fees to support 
their programs rather than reliance on general fund revenues. The SWRCB has also 
proposed fees on all waste dischargers to inlplement the Bay Protection Program. 

S.Costs: The costs to implement these new regulations and plans are uncertain at this time. 

6. Benefits: Effective implementation of the regulations and plans is needed to protect 
drinking water quality. . 

7. Implementation Plan: No action required by theSWPSAC. 
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!TATE a: CALIFORNIA· CALIFoRNIA ENVIRONMENTAL PROTECTION AGENCY: 

$TATEWATERRESOURCES CONTROL BOARD 
. PAUl. R. BONOERSON BUILDING . 

91 P8TREET 
O.aoX·'OO 
~RAMENTO. CAllFORNIA 115a12.()1\OO 

0/657 .. 1134 

FAX: 916/657-2388 

Ul:T ~1992' 
RtCEIVED 

OCT· .. · 9._ 

\' 

Mr. John C.obUrn , 
State Water' Project. Sanitary 

Action .. Committee 
State. Water Contractors 
555. CapitoiMall, Suite 725 
sac~amento,CA95814 

Dear Mr. Coburn: 
.' , 

'COLLECTING FEES,RELATIVE'TO TWO CATEGORIES OF NPDES PERMITS 

In response to your request foX: review of Recommendation No. 33 
of the State WaterPrc;>ject Sanitary Survey titled 
"Effectiveness of Regulations: Control of Contaminallt , 
Sources',', the following brief discussion is provided relative 
to the State Water Resources Control Board's (State Water ' 
Board) e~perience in collecting fees relative to two categories" 
of NPDES 'pe~its. 

~nua:l permit fees excluding storm water permit fees. The 
State Water Board has charged.annual feest() holders of 
waste discharge permits (including NPDES permits) .since 
1990. Problems encountered include refusal to pay in a very . 
few· cases, protestations of abil,ity to pay, refusal to 
accept· registered letters, etc., wh·ich !=ontain bills, 
incorrect names and addresses·in the State Water Board's 
computer system, changes in holders of waste discharge 
requirements which have not been reflected in the computer 
system, rescissions of, waste discharge requirements no 
longer needed, and incorrect or reputedly. incorrect 

· classifications of dischargers, which requires attention by 
· California Regional Watex: Quality Control Boards., Allowing 
for all of the above, ,we have collected about 90+ percent of 
the money we have billed. 

Annual storm water. permit fees. We are currently collecting 
ini tial year annual fees from persc;mswishing to pe covered 
by general permits for storm water discharge. Problems 
encountered include 1ncorr'i!ct amounts paid, checks included 

· separately, checks, not included, and incorrect 'or . 
insufficient information to register dischargers, 

) / 
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'Hr. John, Coburn 

if lean be of further as!3iStancei please telephone me at 
657-1134. 

S~;,' ~y" ',', ,'" " 
'" '~J.~ •• ~ 

I,e, '(/~ 

;StanM •. Martinson , 'Chief 
Nonpoint Source Section 
.Division of Water' Quality 

,I , ) 
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STATE WATER PROJECT SANITARY SURVEY 
Recommendation #33 

·PRIORITYC 

1. Title: Effectiveness of Regulations - Conttolof Contaminant Sources 
\ ,. 

, \ , . 

Z. Recommendation: The Regional Board(s) Will oeedincreased funding to bring non-point 
source pollution under regulation .. 

3. Polblem Identlneatlon: The Regional Boards have developed an effective program for 
regulating the diScharge of treated wastewate~ through theissuarice of NPDESpermits and 
the colleetion of effJuentmonitocing data bytbe permittees. ,The SWRCB has implemented 
a Bay Protection and Toxic Cleanup Pt~gram to address botbpoint and non-point source 
pollution. USEPA regulations require many industries and all municipalities to apply for 
and obtain NPDESpermits for urban runoff discharges. Agricultural'drainage in the Bay-

. Delta~tuary will be regulated through the EnclOsed Bays and Estuaries Pbin and through 
the Inland Surface Waters Plan in the drainage areas tributary to the Delta. Theregulatory 
program to control drainage from inactive mines does not appear to be very effective since 
many reaches of streams tributary to theSacramento.and San Joaquin R.iversbave been 
listed by the Regional CVRWQCB ~nd the SWRCBas impaired water bodies. The 
discharge of dairy or feedlot wastes to surface waters is illegal. Due to staffing constraints; 
the Regional Boards respondt<,> reported violations, but do not.have an.active enforcement 
programs.' . . ' 

The implementation of the non-point souree control programs requires additional funding. 
The SWRCB recently adopted a new fee schedule for NPDES permits and adopted a 
statewide ind:ustrial general NPDESpennit that will generate funds for the Non-point 
Sour~ (NPS) program. The CVRWQCB is currently developing programs to regulate and 
reduce non-point source discharges, but it lacks resources and funding to effectively cilfry 
out tbese programs. . 

Agencies involved in this issue are CalEP At Regional Boards, and SWRCB. 

4. S~lutlon: ,The SWRCB has propoSed significant 'nc~eases in waste discharge fees to 
support the Regional a<;ards' regulatory programs rather than rely on general fund 
revenues. The SWRCB has implemented fees on all NPDE~ holders to impleJllent the Bay 
Protection and Toxic Cleanup Program. The SWRCB . and Regional Boards should 
determmethe funding and staffing requirements necessary to ,implement 'the current 
mandated point and non-point source control programs. Fees should be imposed 'on .all 
waste dischargers and thoSe benefiting from the increased regulatory protection. Funds 
must be spent only on those regulatory programs from which they are collected. 

: 
S •. Costs: The costs to implementthese programs are uncertain at this time. 

6. Benefits: . Effective implementation of ~unent regulatory programs will help protect the 
quality of SWP drinking water supplies. 
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, 7 •. Implementation Ptan: The foJlowingtask sbould ·be~ndeJ"tak~n to ilnpJemeot the 
, recommendation: ., 

A. SWRCBshouid provide a report to tbeSWPSACon the fee colleetioll 
eXperience from storm water petmits and tbe resource requirements ,for all 
effeCtive NPS program .. " ' . 

The foliowina- program is recommended to accomplish thiS btsk: 
., , 

Estima~ed 

Cost 
. Responsible 

Agengy " 
SWRCB 
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Schedule 
. Completed· See attached 
October 7, 1992.letter . 
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STATE WATER PROJECfSANITARY SURVEY' 
Recommendation #34 ' 

," NO ArnON REQUIRED 

1. Title: Effectiveness of Regulation~ "-Control of Contaminant-Sources' 

2. Rec~mmendatlon: .The Regional Board will need increased funding to conduct studies 
to de~ermine if discbatgeliJpitations must~e lowered for water supply agencies to, meel. ' ' 
more stringent drinking walerstandards With SWP soutce water. ' , , . 

3. Proble,m Ide.ntincatlon: As drinking water ~tandards beCome more stringent, it will be 
necessal)'to, fully .characterize discharges and receiving waters, with respect to, the' 
constituen,ts being regulated. The Regional Boards may need to revise discbarge limitatiOn! 
for both point and ,non-poirit discharges to protect source water quality. This increased 
protection of source water quality may be necessary for water supply agencies to 'meet 
future drinking water standards. ' 

The agencies involved in this issue ate CaIEP A, SWRCB, and the c:VR WQCB; 

4., Solution: ,Reevaluate Regional Boards', funding needs when curreJ)t Inland Surface 
Waters Plan litigation is resolved. ' 

s. Cost: Min.imal at present May'be expensive to fund exte.nsive monitori~g prOgrams. 
, - " 1 \ 

6. 'BeneOts: Monitoring' programs will alJow water suppliers to obtain data necessary to 
evaluate drinking water supply sources. . 

7. Implementation Plan: No action required at this time. SWC and DWR will monitol 
status of Inland Sprface Waters Plan. 
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STATE WATER PROJECT SANITARY SURVEY 

RecommenClation#3S 

NO AcnON REQUIRED 

1. cTitle: Control of ContamInant Source~ 

2. Recommendation: As discussed previously,. the state Board should adopt~e SO mg!) 
chloride standard recommended by.the SWC to protect the drinking water quality of SwP 
water. . 

, ~ \ , 

,swpsAc Kecommendatlon: No action· required. Implementation covered under 
Recommendation #16. 
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Water Quality Data Summary Tables 



~igureB-1 259 

Summary ofTotalC()liform Values fot Water:Tre.atlllent Plant Intakes 
. . 

Location Mean Turbidity N' . Range Median Percentile Period of Re~ord 
Minimum . Ma1(imum Tenth. Ninetieth . Starting Date Ending Date 

NORTH BAy AREA 

Solano County Flood Control District 

City of Fairfield2 

North Bay Aqueduct 30 ;1 739 8 88000 1450 435 6409 3h191 ' 5/31/95 

Putah South Cana!. 11.1 753 20 22050 545 155 18p 3/r/91 5/31/95 

City of .vallejo 

Cordelia Fotebay 31.9' 286 <4 >1600'" 52 18 '190 7.1r(92 7/r/95 

City of Benicia 

. N<;>rth Bay Aqueduct 28.13 . 262' 2 50 0 0 lIO 21 300 2/5/90 8128/95 

, Lake Herman .28.13 76 <2 500 23 4 170 1/2/90 61r4f93 

Cordeli,a Forebay .. 28 .. 13 . 18 4 1250 70 II 915 2/r3/90 6/5/95' ' 

SOUTH BAY AREA 

, Alameda County Rood Cc:mtro! ~ndWater Conservation District, Zone 7 

Del VaIle Water Treatment plant 8,7 244. <2 , 1600 30 5 190 1/2/'1:)0 9125195 

Patterson Pass Water Treatment Plant 5·7 '. 253 <2 . 500 17 4 1I0 liz/90 9125/95 

Alameda County Water District·, 

South Bay Aqueduct 12.1 1005 2 >1600 240 30, 1600 617/90 10/31/95 

Sa~ta Cllml Valley Water District 

Penitencia Water Treatment Plant ,9·5 525 2 . 2280 30 8 90 08120/92- 08/03/95 

Riconada Water'Treatment Plant 7·5 '545 2 1700 17, 4 70 08120/92 08/03/95 

SantaT~resa Water Trea~ment Plant 5.0 54-I 2 . 900 8 2 35 o8/r9/92 08/03/95 

SAN JOAQUIN VALLEY AREA 

.Kern County Water Agency 

State, Water 1?roject 2.6 312 <I 2015 8 3 28 1/3/90 9/30 /94 

SWPIKem Water Bank 3.2 IH <I no I2 4 36 1/r/91 . 1/r8/93 

Kern River Intertie/SWP J.2 38 <I 40 8 23 1/4/90 . I1r7/94 

SOUTHERN CALlFqRN.IA AREA 

Antelope Valley-East Kern Water Agency 

Quartz Hill Water Treatmept piant 8·4 198 500 II 2 60 ' 12/5/91 9125/95 

Eastside W aterTreatment Plant 10.6 192 <2 500 i8 4 86 12/5/91 . 9127/95 

1 'N is,the number of sanlple~ taken: 

'2 Coliform data were obtained by the Heterot~ophic Plate Count ,method as opposed to the Multiple~ Tube f~nnentaiion Technique. 

, 3 Turbidity data was for all three ~ie~ sow:~es combined. . 



260 Figure.B-1 

Summary of Total Coliform Values for ,Water Treatm.ent 
Plant. Intakes.(cont.) 
Location Mean Turbidity N' Range Median. Percentile 

Miriimum Maximum Tenth Ninetieth 

PalmdaleWater District 

Palmdale Plant:" 1685 <2. >1600 30 4 29.0 

MetropolitanWater District ~fSo.Ca, ' 

Diem~r W ~ter Treatment Plant' 1733 0.2 216 39 6 148 

Jensen Water Treatment Plant 1582 0.0 64 6 0.8 22 

Mills Water Treatment Plant 1633 1.4' 131 II 3-3 41 

Skinner Water Treatment Plant 1694 6.0 1532 4 0 13-5 357 

WeyniOlith Water Treatment Plant 1488 0.0 278 37 4·.6 134 

1 N is the number of samples taken. 

4 Data- from 2113/92 to 4124/92 were not included in calcwatioris.as they ~d an Estim3.tion of Bacteria Density Technique as opposed to'the Multiple-TUD~ Fermentation Technique~ 

Period of Record 
Starting Date Ending Date 

IM)o 10/4/95 

Ilr/91 9130/95 

11r/91 9/30/95. 

Ilr/91 9130/95 

. 1/1191 9/3.0/95 

Ilr/91 9130/95 



Figure B-2 261 

Summary of Fecal Coliform Values for Water Treatment Plant Intakes 
Location Mean Turbidity N' Range Median Percentile Period of Record 

Minimum Maximum Tenth Ninetieth Starting Date Ending Date 

NORTH BAY AREA 

Solano County Flood Control District 

City of Vallejo 

Cordelia Forebay 31.9 251 2 760 20 9 100 7hl92 7hl95 

City of Benicia 

North Bay Aqueduct 28.12 251 <2 1600 19 4 80 2/5/90 8128/95 

Lake Herman 28.12 75 <2 300 II 2 50 112/90 6h4/93 

Cordelia Forebay 28.12 17 <2 700 63 8 320 2h3/90 615/95 

SOUTH BAY AREA 

Santa Clara Valley Water District 

Penitencia Water Treatment Plant 9·5 525 2 500 II 2 30 08120/92 08/03/95 

Riconada Water Treatment Plant 7·5 545 220 8 2 30 08120/92 08/03/95 

Santa Teresa Water Treatment Plant S·o 541 2 70 4 2 16·4 08h9/92 08/03/95 

SOUTHERN CALIFORNIA AREA 

Antelope Valley-East Kern Water Agency 

Quartz Hill Water Treatment Plant 8-4 II92 no 2 2 II 1hl90 9129/95 

Eastside Water Treatment Plant 10.6 1220 <2 200 4 2 14 1hl90 9130/95 

Palmdale Water District 

Palmdale Plant3 1042 <1.1 >1600 II 2 240 4125/92 1012195 

1 N is the number of samples taken. 

2 Turbiditydata was for all three water sources combined. 

3 Data from 2lr3/92 to 4124/92 were not included in calculations as they used an Est~mation of Bacteria Density Technique as opposed to the Multiple-Tube Fermentation Technique. 



262 Figure B-3 

Summary of Giardia Monitoring 
Location AVe. Turbidi~y %Positive Ave. Conc. Ave. Reporting' Period of Record 

(NTU) N' Samples2 (oocystsll0PL)3 Limit (oocysts/l00L)4 Starting, Date. Ending Date 

DELTA/SAN LUIS/SAN JOAQUIN AREA 
'. 

PWR Operations and .Maintenance. 

Harvey 0, Banks Pumping Plimt 16 5 0 N/A 5.6 5 h 3/9) 9126/95 

Delta-Mendot~Canal a~ O'Neill Forebay 35 5 0 .NiA ro.6 5123/95 9126/95 ' 

DWROperations ~and Maintenance/Metropolitan Water District of S.CA, 

Sacrament~ River at G~eenes Landing 12 42 37-4 '38.3 5h3/i)2 4/7/93 " 
Harvey O. Banks Pumping Plant 12 " 0 N/A 13.6 5h2/92 4/7/93 

Delta-Mendota Canal at O'Neill Forebay 8 6.0 
, 

34.6 5h2/92 4/7/93 12 

CA Aqueduct, Check 29 12 0 N/A 30 .1 6h5/92 5h8/93 .. 

SOUTH BAY AREA 

DWR'Operations and Maintenance 

Arroyo Intake to Lake Del Valle 

Alameda County Flood Con~rol District 

2 0 ,N/A 1.5 5123/95 9126/95 

Del Valle Water Treatment Plant 9 9 0 N/A" 27.0 1123/95 9h 9/95 

, Patterson Pass. Water Tre'atment Plant 6 9 .0 N/A 27.0 1123/95 9120/95 

Alan;Jeda c:;ounty Water Disttict 

'SBABayside Takeoff (roo% Delt!l Wat~r) II 4 0 N/A 1.2 I2h5/94 7h2/95 

SBA Bayside Takeoff 10 N/A .2.1 N/A ' 5h6/95 5h6/95 

(75% Delta Waterh5% Del Valle Water) 

SBA Bayside Takeoff 
, 

N/A 0.6 IIh7/94 4/11/95 19 2 0 

(50% Delta Water/50%Del Valle Water) 

SBA Bayside Takeo(f Mi. 29.9 34 5 . 0 N/A 1.9 lQh7/94 3123195 

~ (Iqo% Del Yalle Water) 

SBA Bayside,Takeoff 6 0 N/A 3.6 roh7/94 3123/95 

(Unknown % DeltalDeiValleWater) . 

Farm Bridge (d/sHwy. 580) 6, '0 N/A 1.8 3120/95, 3120/95 

(50% Deltalso%Del Valle. Water) 

Farm Bridge dis Mocho (DWR) 10 0 N/A 1.8 312.0/9'5 3/20/95 

(UnknoWn % DeitalDei Valle Water) 

Backsurge Pool . 8 0 N/A 1.8 '3120/95 3120/95 

(50% Deltal50%Del Valle Water) 

Drain Inlet from Pasture (DWR) 18 0 N/A 1.2 3126195 3126/95 

(ioo% Del Valle Water) 

1 : 'N is the number of samples taken. _ 
2 The percent of p~sitive ~amples is the number of samples aboye the reporting,limit divideq by the total number ·of samples taken. 
3", Th~ average ~oncentration is the average of al}. s~ples that ~ere ~bove th~ reporting limit. Note that when th.ere were no positive samples, ~s calculation was not applicable. 

4, The averaie reporting l.imit is t~e aver~e of all rep?rting limIts where the s~ples were less ~han the reporting ~mit: _ ' 
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Summary of Giardia Monitoring (cont.) 
Location Ave. Turbidity % Positive Ave. Conc. Ave. Reporting Period of Record 

(NTU) N' Samples2 (oocysts/l00L)3 Limit (oocysts/l00L)4 Starting Date Ending Date 

SOUTHERN CALIFORNIA AREA 

Palmdale Water District 

East Branch CA Aqueduct. 2 0 N/A 20.2 I2/6/94 7127195 

Palmdale Lake 0 N/A I.I 12/r3/93 12/r3/93 

Palmdale Water Treatment Plant 3 0 N/A 20·9 12/6/94 7128/95 

Metropolitan Water District of So. Ca. 

Diemer Water Treatment Plant 6 50 2·5 3.8 ro125/94 3123/95 

JensenWaterTreatment Plant 6 50 4·7 7·3 ro127/94 3/30/95 

Mills WaterTreatinent Phlnt 3 6 67 4-4 I.I roho/94 3129/95 

Skinner Water Treatment Plant 2 6 33 I.5 3·I ro/r8/94 3/r4/95 

Weymouth Water Treatment Plant 6 17 7.0 I.I ro/r9/94 312I/95 

Lake Perris, Outlet Tower 6 I7 I.5 0.0 3/5/9I I/3I/92 

Lake Perris Beach 6 0 0.0 0.0 5/r6/9I I/3I/92 

Live Oak Reservoir 5 0 0;0 0.0 6/5/9I 2/4/92 

Foothill Pressure Control Structure 5 I7 0·3 0.0 61r9/9I 2/5/92 

Silverwood Lake Outlet Tower 6 0 0.0 0;0 3/12/9 I I1r4/9 2 

Silverwood Lake Beach 6 0 0.0 0.0 5127/9I Iir4/92 
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Nofe : Where presumptive and confirmed are not indicated, the results for both of these analyses were the same. 

1 N is' the number of samples taken. 

2 The percent of positive samples is the number of samples above the reporting limit divided by the total number of samples taken. 

3 The average concentration is the average of all "samples that were above the reporting limit. Note that when there were no positive samples, this calculation was not a.pplicable. 

4' The average reporting limit is the average of all reporting limits where the samples were less than the reporting limit. 



: . . -', - .' ~ . . - " 

Note: Where presumptive and confirmed are not indicated, the !esults for both 6f these-;pmiyses were th~ same. 

1 N i~ the number of samples taken. 

_,2 The percent of positive samples is the number ~f samples ilbove_the reporting llmit divideq by the to~al number of samples taken~ _ . 

. 3 . The,average ~oncentration is the <'!=verage 6f all samples that were above the reporting limit. Note thafwhen there were no. positive s.amples, tpis calcu1ati~n was not applicable. 

4 The average' reporting-1imlr is the ~verag~ of all reporting limits ~here the satI!ples were les~ than the repor~ limit. ' -
. . . 
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American River at Treatment Plant 
Location Ni N «RL) ,Range Median' Percentile Period of Reco;d 

Minin:lUm Maximum Tenth Ninetieth Starting Date Ending Date 

Trihalomethane Formation Potential'(ug/l) 5.0 '120 540 19.0 139 291 3/21/90 7h3/95 

Dissolved Organic Carbon (mgll) 65 ~ 1.4 4·3 1;9 1-5 2,·4 3121/9.0 7h3/95 

Spec. < Conductance (micromhosicffi) 37 46 83 65 ,5.0 79 nh3/90 10113(94 

. Bromide (mg/l) 43 NIA N/A 0.02 N/A N/A ' 5122/90 7h3/95 

1 N is the numBer ~f samples ~ake~. 

Note: Median, range: and percentile values were calculated from data greater t~an the reporting limit~ . 

NiA : These calculations ar~ not applicable for sample sets "less than five. 

So~ce: DWR Division of Operations and Maintenance .Envirorune-!ltal Assessment Branch. 



D~lta Pumping Plant lieadworks 
Location N~ 

. " 

Trih~omethane FormatloirPotential {ugll) 136 

Dissolve<;l Oiganic Carbon (mgll) 174 

Spec: Conductance (~cromhoslcm) 1I)-

,Bromide (mgll) 1I0 

f N i~ the ;umber qf sainples taken., , 

Note': Median, rang~: and percentile values ~re 'calculat~d Jrom data greate'[ 'than the reporting limit. 

NIA '; These calculations ar.e no(applicable for sample sets less than five; 
Source: DwR Division of Operations and Maintenance Enviionmen.ial--:ssessmept Branch; 

, 'Range 
Minimum Maximum 

270. 1200 

2·5 IQ'5 

174, 877 

?O) 0.65 

Median Percentile 
, , 

Period of Record 
Tanth Ninetieth Star1i~gDate Ending Date ' 

530 .355 805 . IIz4/~O' 7/30 /95 

).5 2.83 5;7 I1z4/90 . 8h7/95 

526 34-2 763 6h7/90 61zz/95 

0.30 0.10 0·53 I1z4/90 61z2/95 ! 
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Barker Slough at North Bay Pumping Plant 
Location N' 

Trihalomethane Formation Potential (ugll) 80 

Dissolved Organic Carbon (mg/l) 76 

Spec. Conductance (micromhos/cm) 74 

Bromide Cmg/l) 68 

Turbidity (NTU) 69 

1 N is the number of samples taken. 

Note: Median, range, and percentile values were calculated from data greater than the reporting limit. 

N/A: These calculations are not applicable for sample sets less than five. 

Source: , DWR Division of Operations and Maintenance Environmental Assessment Branch. 

Range 
Minimum Maximum 

230 1600 

2.8 23·5 

122 506 

0.01 0.23 

9 180 

Median Percentile Period of Record 
Tenth Ninetieth Starting Date Ending Date 

505 359 1010 1/z3/90 7/12/95 

4·3 3.2 II.8 1/z3/90 7/I2i95 

308 241 458 6/z6/9 0 7/12/95 

0.05 0.03 0.08 2/z1/90 7ir2/95 

20 12 50 1123/90 7/q/95 



Clifton Court Intake 
Location 

Trihalomethane Formation Potential (ug/l) 

Dissolved Organic Carbon (mg/l) 

Spec. Conductance (micromhos/cm) 

Bromide (mg/l) 

1 N is the number o(samples taken. 

N' 

60 

62 

56 

47 

Note: Median, range, and percentile values were calculated from data greater than the reporting limit. 

NIA: These calculations are not-applicable for sample sets less than five'. 

Source: cbWR D~vision of Operations and Maintenance Envir~:mmental Assessment Branch. 

Range Median 
Minimum Maximum 

260 890 505 

2·4 8.6 3·7 

166 875 515 

0.04 0.63 0.27 

Figure B-8 269. 

Percentile Period of Record 
Tenth Ninetieth Starting Date Ending Date 

338 8Il 2121/90 10/20/94 

2·7 5·7 2121/90 10120/94 

320 734 8121/90 10/20/94 

0.10 0.50 2121/90 10/20/94 



DMC Intake, at Lirtdemalln Ro'ad' 
Locaiiori 

T~omethapeFmmatiolJ- Potential (ugll)' 

Dissplved OrgaiUc Carbon (mg/l) 

Spec. Conductance (nllcromhos/cm) 

Bromide (mg/l) 

'-, , 

1 N is ~e numbe1; 6f samples taken. 

N\ 

123 

125 

116 

1~7 

N~te ,f M~dian, range, ·and percentile v3.tues were calcti1.at~d from "data greater th~ th~ repoxting limit. 
N/A : Th~se catc~tion.s are not applica~k for Wnple set; less than five: ' 

'Source: PWR piVision of,Qperations and Maintenance EnvirO~e:rital.Assessment Branch. 

Range 
Minimum' Maxim~in 

~' 

280 1400 

2·5 11.0 

18b I1j'0 

0.04 0:62 

Medifln Percentile, ,Period of Record 
Tenth Ninetieth' , Starting Date' EnaingOate 

520 360 768 1124/90 6122/95 

.307 2·9 5.82 1124/90 6122/95 

556 312, 885 2121/90 6/22/95 

0.31 0.10 0.50 1124/90 ,612'/./95 



.. SactamentolUv~r at Gieenes Landillg .. · 
Location' 

Trih:iIomethane Formation Pote\ltia! (ugll) 

Dissolved Organic Carbon (mg/l) 

Spec: C~nd\lctance (ffiicromhos/cm), 0 

Bromide (mgll) . 

1 N is the nurri,ber of samples taken. 

N' 

131 

. , 

Note: Median, range, and percentile values were calculated from data greater than .the reporting limit. 
N/A : The~e-calcUIations are not applicable for sampl~ sets less than five. 

". SO\~rce:~ DWR"nivision:of Operations and Main~e~ce EJlvir~runental Assessment B.rat.tch. 

, Range' 
MlnimlJm: Maximum 

120 84Q 

1:4 7·7 

90 ~53 

.<:0.01 0.08 

Madi,an 

/ 210 

2.1 

170 

0.02' 
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Percentile Period of Record 
Tenth Ninetieth Stl!rying Date "Ending Date 

160 390 rj24/90 ' 7130/95 

1.7 3:6 1124/90 . 8Iio/95 

II3 ' 218' 6128/90 7fI3/95 

0.01 0.04 . Ih{/90 • 7/13/95 
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Middle River at Borden Highway 
Location Nt 

Trihalomethane Formation Potential (ugll) 75 

Dissolved Organic Carbon (lIJ-gIl) 711 

Spec. Conductance (m:icr~mhos/cm) 70 

Bromide (mg/l) 70 

1 N is the number of samples taken. 

Note: Median, range, and percentile values were calculated from c4ta gr~a~er than the reporting limit. 
N/A : These calculations are not applicable for sample sets l~ss than five. 

Source: DWR Division of.Operations and Mamtenance Environmental Assessment Branch. 

MinimulT] 

270 

2·4 

153 

0.03 

Range 
Maximum 

920 

13.0 

726 

0.51 

Median Percentile' Period of ReGord 
Tenth Ninetieth Starting Date Ending Date 

510 34P 808 1124/90 7119/95 

4.1 3.0 7·9 1124/90 7119/95 

429 225 613 9124/90 7h 9/95 
-' 

0,17 0.06 0·37 1124)90 7119/95 



San] oaquinRiverat Vernalis 
Location N' 

Trihalomethane Formation Potenti;U (ugin 71 

Dissolved Organic Carbon, (mg/l) , ,72 

Spec. Conductance (micromhoslc~) 70 

Bromide, (mg/l) 65. 

l' N is the number of samples taken. 

Note :.M~dian, range, and percentile values were calculated fro~ data greater than the rep9rting limit. 

NIA ,These calculations are not applicable foi sample sets les; than five. " 

Source:. DWR Divisiof!. (lOperations and Maintenance Envir.o~ental Assessment Branch. 

Range 
Minimum ,Maximum 

260 1200 

2.2 1I.4 

195 1550 

0.04 0:65 

FigureB-12 273 

Median 'Percentile Period of Recprd 
Tenth Nineti~th Starting Date Ending Date 

450 340 730 ' 1123/90 1~1201t~4 

H 2.8 5.6 1123/9'0 10120/94 

856 461 1102 1/9/90 10120/94, 

0·37 '0.16 .0.56 1123/90 10120/94 
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, " ' ,-

'l'-J"orthBay Aqueduct at Bark~rSlough 
Location N' N «RL)2 

Trihalometh~e Formlftion Potential (ug/l) 

Total OrganicCar~n(mgll) 

, < Nitrate (mgll) 

,Sulfate (mgll) 

Bromide (fngll) 

Alkalinity (mg/l) 

Boron (mg/l) 

Calciuni (mgll) 

ChlQride (mg/l> < 

Fluoride (mgll) 

Hardness (mgll) 

Magnesium (mgll) 

pH 
Silica (mg/l) 

Sodium (mgll) 

Spec; Gonductance (microm,hostcm) 

Tatar Dissolved Solids (mgll) 

Turbidity (NTU) 

< Aluminum (mgll) < 

Arsenic (mgll) < 

< Ba~ium (mg/l) , < 

Cadniium (mg/l) < 

Chrom:ium (mg/l) 

Copper (mgll) 

lron'(mg/l) 

Lead (mg/l) 

Manganese (mgll) 

Mercuty (mg/l) 

Selen,ium (~gll) 

Silver (mgll) 

Zinc (mgll)' 

~ N is the numb~r Qf samples t3.k~n. ) 

,I 

2 N «RL) is the numb~r of s~pl~s taken where the result is less than, the reporti~g limit. 

4 

NIA 

68 

,'oN ote :JMedian, range, and percentil~ values were calculated frolIJ. ~ata ~at~r than the repo~ limit, 

~/A : These calculatiqns-¥e no~ applicable for sample sets le~s t~ ~ve. 

Range 
Minimum' Maximum 

360 

3·3 

0.1 

6 

0.1 

6 

6 

0.1 

13 

126 

88 

0·3 

0.013 ' 

0.001 

0,052, 

NIA 

,NIA 

NIA 

0.005 

NIA 

NIA 

, NIA 

0.005 

1991 

25 

, 8,.1 

NIA 

59 

564 

331 

0.004, 

0.118 

NIA 

0.110 

NIA 

NIA' 

NIA 

0.043 

Median 

591 " 

5.2 

1.7 

24 

0;05 

0;2' 

16 

26 

o.i 

14 

7·7' 

10.8 

29 

322 

~187 

16·4' 

0.041 

0.002 

0.005 

0.005 

0.007 

,0,052 

0.005 

0.018 

0.001 

0.001 

0.005 

0.010 

Percentile 
Tenth Ninetieth 

413 

3-9. 

0.6 

15 

< 0.03 

78 

0.1 

0.1 

74 

II 

7.2 

NIA 

20, 

247 

151 

6.1 

0.017' 

0.002 

0.055 

NIA 

NIA' 

0.005 

,0.022 

N/A 

0'.007 

NIA' 

NIA 

N/A 

0.006 ' 

12'9 

5-4 

49 

0;08 

128, 

6·3 

22 

44, 

0.2 

13'7 . 

20 

7·9 

NIA 

49 

492 

283 

35-1 

0.114 

0.003 

,0.083 

NIA 

NIA 

0,:009 

0.244-

NIA 

0.039 

NIA 

NIA 

NIA 

0;026 

Period of Record • 
Starting Date . Ending, Date 

4/r6/99 , 

4h8/90' 

21r9/91 

Ih7/90 

Ih5/91 " 

'11r7/90 

Ilr7/90 

, ilr7/90 

I1r7/90. 

j 1r7i9'0 

Ilr7/90 

'r1r7/90 

Ilr7/90 

rolr6/90 

1/17/90 

lir7/90 

, . Ilr7/90 < 

51r/93 

41r8/90 

, I1r7/90. 

41r8/90 

41r8/90 

2120/90 

IIr7/90. 

11r7/90 

1/17/90 

I1r7!90 

41r8/90 

Ilr7/90 

41r8/90 

91r8/90 

81r6/95 

71r9195 

71r9/95 , 
'. 71r9/95 

71r9/95 

71r9/95 

71r9/95 

7li9/95 

7H9/95 

71r9/95 

7/r9/95 

71r9/95 ' 

< 71r9/95 

rolr6/9Q 

7il9/95 

. 7ir9/95 

. 71r9/95 

8/3r/95 

71r9/95 

71r9/95 

71I9/95 

71r9/95 

7/r:9/95 

71r9/95 

71r9/95 , 

i 1r9/95. 

< 71r9/95 

7/19/95 

7lr9!95 

71r9/95 

7/i9/95 



Harvey O. Banks Pumping Plant 
Location 

Trihalomethane Formation Potential (ugll) 

Total Organic Carbon(mgll) 

Nitrate (mg/l) 

Sulfate (mg/l) 

Asbestos (>rom MFL) 

Bromide (mg/l) 

Alkalinity (mgll) 

Boron (mgll) 

Calcium (mg/!) 

Chloride (Illg/l) 

Fluoride (mg/l) 

Hardness (mg/l) 

Magnesium (mgll) 

pH 

Sodium (mgll) 

Spec. Conductance (micromhos/cm) 

Total Dissolved Solids (mgll) 

Aluminum (mg/l) 

Arsenic. (mg/l) 

Barium (mg/l) 

Cadmium (mgll) 

Chromium (mg/l) 

Copper (mgll) 

Iron (mgll) 

Lead (mg/l) 

Manganese (mg/l) 

Mercury (mgll) 

Selenium (mg/l) 

Silver (mgll) 

Zinc (mg/l) 

Phenol (mgll) 

1- N is the number of samples taken. 

N' 

66 

63 

53 

67 

2 N (<IlL) is the number of samples taken where the result is-less than the reporting limit. 

N «RL)' 

5 

NIA 

59 

65 

66 

58 

68 

24 

NIA 

Note: Median, range, and percentile values were calculated from data greater than the reporting limit. 

N/A: These calculations are not applicable for sample sets less thanfive. 

Range 
Minimum Maximum 

330 

2·5 

0.2 

9 

<0.1 

0.04 

0.1 

9 

0.1 

39 

4 

6·5 

12 

162 

94 

0.010 

0.001 

0.052 

NIA 

NIA 

NIA 

0.009 

NIA 

0.005 

NIA 

NIA 

NIA 

0.005 

NIA 

<110.0 

0·53 

90 

0·4 

30 

175 

0.6 

170 

24 

8.1 

108 

0.003 

0.073 

NIA 

NIA 

NIA 

0.196 

NIA 

0.067 

NIA 

NIA 

NIA 

0.066 

NIA 

Median 

4.0 

2.6 

38 

0.22 

0.2 

0.1 

14 

7.6 

57 

515 

286 

0.031 

0.002 

0.060 

0.005 

0.005 

0.005 

0.038 

0.005 

0.022 

0.001 

0.001 

0.005 

0.013 

0.005 

Percentile 
Tenth Ninetieth 

408 

J.I 

0.8 

21 

0.07 

0.1 

32 

0.1 

74 

10 

7. 2 

300 

174 

0.013 

0.002 

0,055 

NIA 

NIA 

NIA 

0.017 

NIA 

0.009 

NIA 

NIA 

NIA 

0.006 

NIA 

858 

6·9 

6.0 

60 

152 

0.1 

7·9 

93 

743 

414 

0.095 

0.003 

0.068 

NIA 

NIA 

NIA 

0.131 

NIA 

0.046 

NIA 

NIA 

NIA 

0.033 

NIA 
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Period of Record 
Starting Date Ending Date 

41I8/90 

41I8/90 

21I9/91 

11I6/90 

51z4/91 

61I7/90 

11I6/90 

11I6/90 

1!I6/90 

1!I6/90 

11I6/90 

11I6/90 

11I6/90 

11I6/90 

Ih6/90 

11I6/90 

11I6/90 

41I8/90 

Ilr6/90 

41I8/90 

41I8/90 

21z0/90 

11I6/90 

11I6/90 

11I6/90 

11I6/90 

41I8/90 

11I6/90 

4h8/90 

rolI6f90 

2/20/90 

8!I6/95 

. 71I91?) 

71I9/95 

71I9/95 

nlI7193 

71I9/95 

71I9/95 

7h9/95 

71I9/95 

71I9!95 

71I9/95 

71I9/95 

7!I9/95 

71I9/95 

71I9/95 

71I9/95 

71I9/95 

7!I9/95 

7!I9 /95 

71I9/95· 

71I9/95 

7!I9/95 

71I9/95 

7!I9 /95 

71I9/95 

71I9/95 

71I9/95 

71I9/95 

71I9/95 

71I9/95 

21z0/90 
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South Bay Aqueduct at Terminal Tank 
L~cati6n N' '.N(:<RL)2 

Nitrate (mgll) 22 
, 

Sulfate (mg!1) , 28 

Brpmide (~g/l~ 14 

A1kalinity (mgll) , 28' 

Boroh (mg/l) 28 

, Calcium (mgIl) , 28 

Chloride (mgll) ~8 

F1~oride (II),gll) 28 

Hardness<mgIl) 27 

Magnesium (mgI1) 28 ' 

pH 28 

. Sodium (mg!1)i 28 

Spec, Conductance (micromhos/cm) 28 

Total Dissolveq Solids (mgIl) 0 27 

Aluminum (mg!1) 27 7 

At~enic (mgll) 30 N/A 

Barium (mg/l) 27 ,20 

Cadmium (mg!1) 27 27 

Chtomi~m (mill) 28 28 

Copper (mgll) 69 17 

, Iron (mgIl) 30 2 

Lead,(mg!1) , 30 30 

Manganese (mgIl) , 30 2 

Mercury ~mg/l) 30 ~7 

Selenium (mgIl) 27 29 

Silver (01gIl) 30 27 

Zinc (mg/l) 24 5 

Phenol (mgIl) J N/A 

1" N is the number of s~ple)s taken. 

2 .N «RL) is the ~umber o{samples taen where the re'suIt is less than the reponing limi~. 

N~te ; Median, range, arid percentile values were c;alculated frpm ~ata greater Jhan the r:eportmg limit. 
"N/A: These calculations are not applicable·wr sample sets' less than fi~e. -

, Rimge 
Minimum Maximum 

Q.6 4·9 

10 64 , 

0.04 0·51; 

47 121 

0.1 , 0·3 

10 35 

,14 ' 163 

'o.t 0.2 

50 170 

6 20 

6·9 ' 8.1 

14 100 

168 801 

146 . ,436 

0.010 ,0;076 

0.001, 0.003 

0:053 0.091 

NIA N/A 
' , 

NIl!, N/A 

0.005 0.056 

0.014 0.217 

N/A N/A 

P·007 0.130 

N/A N/A 

N/A N/A 

N/A· N/A 

0.006, 0.122 

N/A N/A 

Median Percentile Period'q! Record 
Tent~ I)/in,etieth Starting Date Ending Date ' 

' J~9 1.2 4.8 2h9/91 5!I7/95 

3<) 24 55 11I6/90 " 5/r j195 

0.17 0,05 0·35 2II9/91 5II7/95 

'80 62 }l4' 1/16/90 SlIZ/95 

0.2 0.1 O.J III6/90 5/17/95 

22 15 2,9 1h6190 } iI7/95 

76 '24 149 ILI6/90 5117/95 

0.1 0,1 0 0 .1 1h6/90 ' 5/17/95 ' 

124 85 . 1'49 Ih6190 5117/95 

16 Ih6/90 5/17/95 
,0 

12 19 

7.8 7-4 8.0 ,'1116/90 5II7/95 

53 .24 91 1h619° 5117/95 

475 384 '731 1h6190 !1I7/95 

272 230 397 lli6/90 5117/95 

' 0.023' O.OV 0.062 5115190 5117/95 

0.002 0.001 0.003 Ih619° , li7/95 

0.057 0.053 0.081 '5115/90 ' 5117195 

0:005 N/A N/A 5115190 5117/95 

0.605 N/A ,N/A 2120/90 5117/95 

' 0.009 0.005 0.048 i1l6/9'? 5117/95 
,', .-

0.040 0.019'. 0.093 ih6190 5/17/95 

,0,005 N/A N/A 1116/90 5117i95 

0.0I4 0.009· 0.027 Ilr6/90 5117/95 

0.061 N/A N/A 5h5/90 5117/95 

0'.001 N/A N/A 1116/90 ' 5117/95 

0;005 N/A ~/A '5115190 5117195 

0.035 0.007 0;081' nll3/90 5fI7/95 

0.004 N/A N/A ,2120/90 2120190 



Q'NeiIIPG&E PlantDMC at McCabe 
Location 

Trihalomethane Formation Potential (ug/I) 

Total Organic Carbon(mg/!) 

Nitrate (mg/l) 

Sulfate (mg/I) 

Bromide (mg!1) 

Alkalinity (mg/l) 

Boron (mg/l) 

Calcium (mg!!) 

Chloride (mg/I) 

fluoride (mg/l) 

Hardness (mg!!) 

Magnesium (mg/l) 

pH 

Sodium (mg/!) 

Spec. Conductance (micromhos/cm) 

Total Dissolved Solids (mg/I) 

Aluminum (mg/!) 

Arsenic (mg!l) 

Barium (mg!!) 

Cadmium (mg/!) 

Chromium (mg/I) 

Copper (mg/l) 

Iron (mg!!) 

Lead (mg/l) 

Manganese (mg/I) 

Mercury (mg/!) 

Selenium (mg/l) 

Silver (mg!!) 

Zinc (mg/l) 

1 N is the number of samples taken. 

N' 

39 

.49 

50 

50 

50 

50 

50 

50 

50 

50 

49 

'2 N «RL) is the number of s.ampies taken where the result is "less than the reporting limit. 

, N «RL)2 

42 

o 

31 . 

Note: Median, range, and percentile values were calculated from data greater than the reporting limit. 

N/A: These calculations are :(lot applicable for sample sets less than five. 

Range' 
Minimum Maximum 

375 

3.0 

1.0 

14 

0.04 

28 

0.1 

8 

12 

0.1 

12 

86 

0.011 

0.001 

0.050 

NlA 

N/A 

0,005 

0.009 

N/A 

0.005 

NIA 

0.001 

NIA 

0.005 

11.7 

12.0 

206 

0.65 

155 

0.8 

300 

34 

8.2 

157 

1320 

0.179 

0.004 

0.093 

NIA 

NIA 

0.018 

0.222 

NIA 

0.030 

N/A 

0.003 

NIA 

Median 

529 

4·3 

3·9 

57 

0.25 

80 

0.2 

25 

86 

0.1 

137 

17 

7·9 

61 

579 

331 

0.042 

0.002 

0.064 

0.005 

0.005. 

0.008 

0.047 

0.005 

0.014 

0.006 

0.002 

0.005 

0.009 

Percentile 
Tenth Ninetieth 

437 

J.4 

2.0 

25 

0.12 

55 

0.1 

0.1 

81 

10 

7·4 

26 

30 5 

180 

0. 017 

0.002 

0.052 

NIA 

NIA 

0.005 

0.025 

NIA 

NIA 

0.001 

N/A 

0.006 

7·3 

103 

102 

0.1 

22 

8.0 

0.092 

0.003 

0.088 

N/A 

NIA 

0.014 

0.156 

N/A 

0.023 

NIA 

0.002 

NIA 

0.020 

FigureB-16 277 

Period of Record 
Starting Date Ending Date 

61I6/92 

4!I7/91 

4h 7/91 

4!I7/91 

4/17/91 

4/17/91 

4h 7/91 

4!I7/9 1 

4!I7/91 

4!I7/91 

4!I7/91 

4!I7/91 

4!I7/91 

4!I7/91 

4!I7/91 ' 

4!I7/91 

4!I7/91 

4117/91 

4!I7/91 

4!I7/91 

4!I7/91 

4!I7/91 

4!I7/91 

4!I7/91 

4!I7/91 

4!I7/91 

4!I7/91 

4!I7/91 

4!I7/91 

81I6/95 

7!I9 /95 

7!19 /95 

7!I9 /95 

7!I9/95 

7!I9/95 

71I9/95 

7!I9/95 

71r9/95 

7!I9 /95 

7!I9 /95 

7!I9 /95 

7119/95 

7!I9 /95 

7!I9 /95 

7!I9 /95 

7!I9 /95 

7!I9 /95 

. 7!I9 /95 

7!I9/95 

7lr9/95 

7!I9/95 

7!I9 /95 

7!I9 /95 

7!I9 /95 

7!I9 /95 

7!I9/95 

7!I9 /95 

7/r9/95 



278 Figure B-17 

San Luis Reservoir at Tunnel Island 
,Location N' N «RL)2 

Trihalomethane Formation Potential (ug/I) 

Nitrate (mg/I) 16 

Sulfate (mgll) 29 

Bromide (mgll) 

Alkalinity (mgll) 29 

Boron (mgll) 29 

Calcium (mgll) 29 

Chloride (mgll) 29 

Fluoride (mgll) 29 

Hardness (mgll) 29 

Magnesium (mg/I) 29 

pH 29 

Sodium (mg/I) 29 

Spec. 'Conductance (micromhos/cm) 29 

TotalDissolved Solids (mgll) 29 

1 N is the number of samples taket?-. 

2 N «RL) is the number of samples taken where the result is less than the reporting limit. 

Note: Median, range, and percentile values were calculated from data greater- than the reporting limit. 

NIA :.These calculations are not ap'plicable. for sample sets less than five. 

Minimum 

N/A 

1.9 

41 

N/A 

69 

0.2 

20 

101 

0.1 

II2 

15 

7.0 

69 

588 

322 

Range 
Maximum 

N/A 

5·5 

58 

N/A 

85 

0·3 

27 

149 

0·4 

147 

20 

8.8 

92 

767 

420 

Median Percentile Period of Record 
Tenth ' Ninetieth Starting Date Ending Date 

534 N/A N/A I2h8/92 I2h8/92 

3·9 3-I 4·9 21r9/91 51r9/92 

49 42 57 I1r6/90 51r9/92 

0.25 N/A N/A 51r9/92 51r9/92 

82 74 84 I1r6/90 51r9/92 

0.2 0.2 0.2 Ilr6/90 S1r9/92 

24 21 26 I1r6/90 51r9/92 

II7 109 136 I1r6/90 51r9/92 

0.1 0.1 0.2 I1r6/90 51r9/92 

134 II4 143 I1r6/90 51r9/92 

18 15 19 I1r6/90 51I9/92 

8.0 7·3 8·4 I1r6/90 51r9/92 

77 70 83 I1r6/90 51r9/92 

660 610 709 I1r6/90 51r9/92 

363 331 400 I1r6/90 51r9/92 



California Aqueduct Outlet at Check 13 
Location 

Trihalomethane Formation Potential (ugll) 

Total Organic Carbon(mgll) 

Nitrate (mgll) 

Sulfate (mg/I) 

Bromide (mgll) 

Asbestos (>IOm MFL) 

Alkalinity (mgll) 

Bromide (mgll) 

Boron (mg/I) 

Calcium (mgll) 

Chloride (mgll) 

Fluoride (mgll) 

Hardness (mg/I) 

Magnesium (mg/I) 

pH 

Potassium (mgll) 

Silica (mgll) 

Sodium (mg/I) 

Spec. Conductance (micromhos/cm) 

Total Dissolved Solids (mgll) 

Turbidity (NTU) 

Aluminum (mgll) 

Arsenic (mgll) 

Barium (mg/I) 

Cadmium (mgll) 

ChrOI~ium (mg/l) 

Copper (mgll) 

Iron (mgll) 

Lead (mgll) 

Manganese (mgll) 

. Mercury (mgll) 

Selenium (mgll) 

1 N is the number of samples taken. 

N' 

. I04 

II8 

55 

41 

II8 

57 

II7 

II7 

u8 

Il6 

II7 

II7 

II8 

II7 

II8 

II8 

121 

70 

70 

II5 

120 

120 

120 

120 

94 

122 

2 N «RL) is the number of samples taken where the result is less than the reporting limit. 

N«RL)' 

9 

N/A 

63 

70 

II5 

99 

3 

30 

94 

Note: Median, range, and percentile values were calculated from data greater than the reporting limit. 

N/A: These' calculations are. not app,licable for sample sets less than five. 

Range 
Minimum Maximum 

32 0 

2.6 

0.6 

17 

.0.01 

<0.2 

35 

0.07 

0.1 

IO 

21 

0.1 

46 

5 

6·9 

N/A 

N/A 

19 

199 

II7 

0.010 

0.001 

0.052 

N/A 

N/A 

0.005 

0.006 

N/A 

0.005 

N/A 

0.001 

994 

9·3 

9.6 

99 

101 

170 

0-4 

189 

24 

8.6 

N/A 

N/A 

I06 

23 

0·527 

0.004 

0.068 

N/A 

N/A 

0.028 

0.416 

N/A 

0.060 

N/A 

0.001 

Median 

537 

4-4 

3.6 

49 

0.05 

0.23 

0.2 

0.1 

1,5 

IO.8 

5 

0.032 

0.002 

0.057 

0.005 

0.005 

0.006 

0.041 

0.005 

0.013 

0.001 

0.001 

Percentile 
Tenth Ninetieth 

421 

0.03 

2.0 

0.13· 

0.1 

0.1 

II 

.M 

N/A 

N/A 

39 

401 

233 

2 

0.015 

0.002 

0.053 

N/A 

N/A 

0.005 

0.013 

N/A 

0.006 

N/A 

0.001 

809 

6·7 

6·3 

67 

0.08 

0.1 

147 

20 

8.1 

N/A 

N/A 

88 

402 

10 

0.082 

0.003 

0.064 

N/A 

N/A 

0.017 

0.143 

N/A 

0.027 

N/A 

0.001 

. Figure B-18 279 

Period of Record 
Starting Date Ending Date 

4h8/90 

4h8/90 · 

2120/91 

Ih7/90 

Ih5/91 

4!I7/91 

Ih7/90 

Ih6/91 

I!I7/90 

Ih7/90 

Ih7/90 

Ih7/90 

Ih7/90 

Ih7/90 

Ih7/90 

9h /93 

IOh6/90 

Ih7/90 

Ih7/90 

Ih7/90 

7M93 

4h8/90 

Ih7/90 

4h8190 

4h8/90 

2/21/90 

Ih7/90 

Ih7190 

Ih7/90 

Ih7/90 

+/18/90 

Ih7/90 

8h6/95 

7h 9/95 

7h 9/95 

7h 9!95 

·7h 9/95 

IIh7/93 

7h 9/95 

7h 9/95 

7h 9/95 

7h 9/95 

7h 9/95 

7h 9/95 

.7h 9/95 

7h 9/95 

7h 9/95 

91I193 

IOh6/90 

7h 9195 

7h 9/95 

7h 9/95 

8/31/95 

7h 9/95 

7h 9/95 

7h 9/95 

7h 9/95 

7h 9/95 

7h 9/95 

7h 9/95 

7h 9/95 

7h 9/95 

7h 9/95 

7h 9/95 

Source: DWR Division of Operations and Maintenance Environmental Assessm~nt Branch. 



, -

CaliforniaAquedu~t Outlet at Check I3,(co~t.) 
t"ocatibn Nt N «RL)2 

Silver (mgll) ,70' 70'~ 

_ Zinc (mgIl) 112 56 

Phenol (mg/l) I N/A 

1. N is the Iiumber of samples taken. 

2 N «RL) is the number of samples taken where the result is less than tht; reporting limit. ' 
Note: Median, niDge, and percentile v~ues were calculated from data greater than the reporting limit. 
N/A : Th~se calculations are not applica,ble for sample sets less t~ five. 

Range 
Minimum Maximum 

NIA NIA-

0'·0'0'5 0'.210' 

N/A N/A 

Median Percentile Period of Record 
Tenth Ninetieth Starting Date Ending Date 

0'·0'0'5 N/A N/A AhS/90' 7h 9/95 

O'.O'O'S 0'·0'0'5 0'.0'22 2/z1/~0' 71i9/95 
\ 

0'·0'0'3' N/A N/A ~12r190' 2/z1/90' 

Source: DWR Drrision of Operations ana. ~~enance Environm~ntal Assessment B,ranch. 



Ca.lifornia.Aquedil<;t at Check .. 2I 
Location 

Trihalpmethane Formation Potential (ug/l) 

Total Organic Carhon(mgll) 

~itrate (mg/l) 

Sulfate (mg/l) 

Bromide (mg!l) 

Alkalinity (mg!l) 

Boron (mg/l) 

Calcium (mg/l) 

Chloride (mg/l) 

Fluoride (mg/l) 

Hardness (mgll) 

Magnesium (mg!l) 

pH 

Potassium (mg/l) 

Sodium (mg/l) 

Spec. Conductarn:~ (fuicromhos/cm) . 

T~~al Dissolved Solids (mgll) 

Turbidity (NTU) 

, Aluminum (nigIJ.). ' 

Arsenic (mgll) 

Bari;um (mgll) . 

Cadmium (mg!l) 

Chromium (mgll) 

Copper (mg!l) 

Iron (mg!l) 

Lead (mg/l) 

Manganese (mg!l) 

Mer~ury (lngll) 

Selenium (mg!l) 

Silver (mgll) 

Zinc (mg/l) 

Phenol (mgIl) 

1 N is the number of samples taken. 

, 22 

102 

117 

18' 

117 

116 

117 

116 

115 

117 

117 

117 

2 

117 ' 

116 

116 

770 

68' 

110 

2 N (~RL) is the number of sampl~s taken where th~ result is less thaJ? the reporting limit. 

N «RL)' 

13 

N/A 

59 

69 

114 

no 

6 

91 

106 

Note: Median, range, and percentile values were calculated froin data greater than the reporting limit. 

N/A : These calculations are not applicable for s~mple sets less than five. 

Range 
Minimum Maximum 

,321 

2·7, 

I.I 

20 

0.10 

0.1 

13 

0.1 

10.0 

179 

0·5 

'57 354" 

6 35 

6·9 8·7 

N/A N/A 

20 138 

231 1036 

137 722 

93 

0.002 0.369 

0.001 0.004 

0.050 0.084 

N/A N/A 

N/A N/4' 

0.005 0.014 

, 0.005 0.316 

N/A N/A 

0,005, 0.141 

N/A N/A 

(0.001 , 0.OQ5 

N/A N/A 

0.005 0.048 

N/A N/A 

Median 

0.27 

0.1 

130 

16 

7·9 

0.021 

0.002 

0.056 

0.005 

0.005, 

0.06(1 

0.025 

0.005 

0.010 

0.001 

0.001 

'0.005 

0.008 

0.003 

Percentile, 
Tenth Ninetieth 

39 

0.16 

'0.2 

0.1 

802 

0.41 , 

87 

0·4 

32 

136 

0.2 

93 162 

II 20 

7.4 8.1 

N/A N/A 

38 113 

383 858 ' 

224 ,500 

2 32 

0'.011 0.062 

0.002 0.003 

0.051 , 0.075 

N/A N/A 

,N/A N/A/ 

0.005 0.009 

0.010 0.076 

N/A N/A 

0.006 0.022 

'N/A N/A 

0.001) 0.003 

N/A N/A' 

0.005 0.0.17 

N/A N/A 

Figure B-19, 281 . 

Period of Record 
Starting Date Ending Date 

5!I6/90 

5lI6/90 

" ilz~/91 

1!I6/90 

21z0/91 

1!I6/90 ' 

1!I6/90 

1116/90 

1116/90 

1!I6/90 

1116/90 

11I6/9o. . 

1116/90 

1017/92 

1!I6!90 

1!I6/90 

liI6/90 

711193 

4/17/90 

lli6/90 

4117/90 

4117/90 

21z0/90 

1116/90 

1116/90 

1116/90 

1116190 

'4117/90 , 

1!I6/90 

4!I7/90 

10117/9'0 

2120/90 

8!I6/95 

5fI7195 
7!I9/95 

7!I9/95 

5!I7/95 

7!I-9/95 

7!I9/95 

7h.9/95 

7!I9/95 

, 7!I9/95 

7!I9/95 

7119/95 

7!I9/95 

9!I!93 

7h9/95 

7/Hj l95 

7119195 

8/31/95 

7!I9/95 

7!I9/95 

7!t9/~5 

7!r9/95 

7!I9/95 

7!r9/95 

7!I9/95 

7!r9/95 

7!r9/95 

7!r9/95 

7!I9/95 

7!I9/95 

7!r9/95 
" 

2120/90 

Sourc~ . DWR Division of Operations and Maintenance Environmental As~essment Branch. 



" 
21h. FigureB-20 ) 

'C:aliforniaAqueductat(:heck 29 
Location 

Nitrate (lJlg/l) 

~u!fate (mgil) 

Bromide (mg/l) 

AIkalillity (mg/l) 

Boro!). (mgIl) : 

Calcium (mgll) . 

Chloride (Ihg/l) . 

Fluoride (mgil)', 

Hardl).ess (mg/l) " , 

Milgfie~ium(mgIl) 

'pH 

Potassium (mgll) 

Sodiu,m (mgll) . 

Spec. ConductlIDce (micromhoslcm) 

Total Dissolved Solids (mgil) 
~ , " ' 

Tuibi,diry.(NTU) 

Aluminu~ ~ing/l). / i '. 

Arsenic (mgil) 

. Baripm (mgil) 

Cadmium (mgll) 

ChrQm~um (mgil) 

Copper(mgll) 

lron (mgil) , 

Lead (mgI1) 

M;uiganese (mgll) 

Mercury (mgil) , 

'Selenium (mgll) 

Silver (mgil) 

Zinc. (mgil) 

1 -N is the number of samples taken. 

/ 

)' 

. N' 

103 

I. 

,-10.2 

103 

10.1 

99 

10.1 

IQ2 

103 

10.2 

10.1 

770. 

10.2 

119 

10.2 

IOz 
10.2 

105; 

104 

103 

10.1 

10.2 

97 

'2 N «RL) is the number of samples taken where the result is less than the reporting limit. 

,2,2 

N/A 

10.2 

10.2 

.10.2 

42 

Note : M.edi~, range', and p,ercentile values we.re ~alculated from data greater than ~he reporting limi~. 

N/A :These.calculations are I1Qt applicable for !'Imple sets less tban five. 

, Range , 
Minimum Maximum 

.0.1 

N/A 

44 

0.1 

0..1 

60. 

6 

21 

243 

142 

0..0.10. 

8·9 

268 

N/A 

118 

0..6 ~ 

51 

1.4 

247' 

, 29' 

8.8 

N/A 

'131 

. 1080. 

687 

70.· 

0..0,96 , 

0..0.01. 0..0.35, 

0·0.50. 0..0.94 

N/A NfA 

N/A NIA 

0.:00.5 0..061 

0..0.0.5 . 0..156 

N/A N/A 

0..0.05' , ?264 

N/A N/A 

0..0.0.1 -9.0.0.3 

WlA N/A 

,0.0.0.5 0..0.64 

Median' 

3.2 

68 

0.·30. 

8i 

26 

, 10.2 

'.0..1 

.0.·0.30. 

0.·0.0.3 

0..0.60. 

'0..0.12 

0,a~7 

0.·0.0.5 

0..0.0.8 

.0..0.0.1 

0..0.0.1 

0·0.0.5 

0..0.10. . 

Percentile 
Tenth Ninetieth' 

i.I 

0..2 

0..1 

99 

II 

,7.2 

N/A. 

46 

453 

263 

3 

0..0.12 

0..002 

. 0..0.51 

, N/A 

N/A 

.0.0.0.6 

. 0.·0.0.9 

, N/A 

0..0.0.6 

N/A 

0..00.1 

N/A 

0..0.0.6 

118 

0.·4 

~2 

133 

0..2 

20. 

8.1 

N/A 

108 

825 

472 

18 

0..0.63 

0.·0.0.5 

, 0..0.68, 

N/A 

N/A 

0.·(;)27 

0..071 

N/A 

0..025 

N/A 

0.;0.0.2 

N/A 

0..0.29. 

Period of Record 
Starting Date Ending Date 

'2119/9 1 

1116190. 

12720./94 

1116/90. 

, lli6/90 

I1i6/9a' 

1/~6/90 

1116/90 : 

1!I6/9a 

1/16/90. . 

i'fI6/9a 

2118/92 

11I61?a 

111619.0 

i!I6!:9a 

IIz/92 

4(17/96 

1!I6/9a 

4117/90. 

4/1'jl9a 

4117190. 

1116/90. 

l1I6/96 

1!I6/9a 

31z0/9a 

4117/90. 

1/16/90. 

. 4/~7/96 

9118/90. 

7fI8/9S 

7h8/95 

'I21zo./94 

" 7h8/9,5 

7fI8/95 , 

71I8/95 

7/18/95 

7118195 

}/i8/95 

7118/95 

7118/91> 

2!I8/9'1-

7118/95 

7!I8/95 

7!I8/95 

6/30. /95 . 

7!I8/95 

7!I8/95 

7118/95 ' 

7/18195 .. 

. 7/iS/95 

7!I8/95 

7!I8/95 

,7!I8/95 . 

7!I8k)5 

7118/95-

7!I8f95 

7!I8/95 
7!I8/95 

.Source:. DWR Division of Operat.ion~ and ~aintenance Environmental AsseSsment Branch. 



California Aqueduct at Check 41 
Location 

Trihalomethane Format jon Potential (ug/l) 

Total Organic Carbon (mgll) 

, Nitrate (mg/I) 

Sulfate '(mg/l) 

Asbestos (>IOm MFL) 

Bromide (mgll) 

Alkalinity (mgll) 

Boron (mgll) 

Calcium (mgll) 

Chloride (mg/l) 

Fluoride (mgll) 

, H~dness (mg/l) 

Magnesium (mgll) 

pH 

Potassium (mg/l) 

Silica (mg/I) 

Sodium (mg/I) 

Spec. Conductance (micromhos/cm) 

Total Dissolved Solids (mg/I) 

Turbidity (NTU) 

Aluminum (mg/I) 

Arsenic (mg/l) 

Barium (mgll) 

Cadmium (mg/l) 

Chromium (mg/l) 

Copper (mgll) 

Iron (mg/I) 

Lead (mg/l) 

Manganese (mg/l) 

Mercury (mg/I) 

Selenium (mgll) . 

Silver (mgll) 

Zinc (mg/l) 

1 1'i is the number of samples taken. 

N' 

68 

37 

53 

68 

68 

68 

68 

68 

61 

68 

68 

37 

II 

68 

68 

68 

72 4 

73 

77 

73 

72 

74 

77 

77 

77 

75 

75 

77 

72 

71 

2 N «RL) is the number of samples taken where the result is less than the reporting limit. 

N «RL)' 

14 

N/A 

61 

74 

61 

5 

77 

72 

75 

74 

72 

47 

Note: ,Median, range, and percentile values were ,calculated from data greater than the reporting limit., 

N(A: These calculations are not applicableJor sample sets less than five. 

Range 
Minimum Maximum 

1.0 

17 

<0.8 

0.1 

II 

0.1 

44 

4 

7.2 

1.4 

3.8 

14 

160 

I03 

0.010 

0.001 

0.050 

N/A 

N/A 

0.005 

0.006 

N/A 

N/A 

N/A 

N/A 

N/A 

0.005 

I029 

7. 2 

7. 0 

157 

21.0 

0·7 

. 35 

22 

8.8 

5.0 

13.0 

159 

998 

593 

101 

0.101 

0.010 

0.086 

N/A 

N/A 

0. 024 

0.153 

N/A 

N/A 

N/A 

N/A 

N/A 

0.013 

Median 

7.1 

0-32 

81 

0·3 

25 

102 

0.1 

129 

16 

S.o 

3.6 

9·3 

76 

632 

370 

8 

0. 023 

0.002 

0.060 

0.005 

0.005 

0.008 

0.027 

0.005 

0.005 

0.001 

0.001 

0.005 

0.007 

Percentile 
Tenth Ninetietr 

370 

2.8 

1.5 

31 

1.7 

0.11 

0.1 

16 

44 

0.1 

77 

10 

7.6 

2.1 

6·5 

) 34 

319 

196 

0.014 

0.002 

0.051 

N/A 

N/A 

0.005 

O.OIO 

N/A 

N/A 

N/A 

N/A 

N/A 

0.006 

731 

5·5 

5·S 

114 

19·5 

0.46 

90 

0-4 

31 

137 

0.2 

153 

19 

S.2 

4.6 

I07 

823 

479 

33 

0.058 

0.004 

0.077 

N/A 

N/A 

0.021 

0.080 

N/A 

N/A 

N/A 

N/A 

NfA 

0.012 

Figure B-21 283 

Period of Reco(d . 
Starting Date Ending Date 

4/r9/90 

9/r9/90 

1/r8/90 

I/rS/90 

5/r5/91 

. 1/r6/91 

1/r8/90 

r/r8/90 

I/rS/90 

I/rS/90 

1/r8/90 

1/r8/90 

1/r8/9° 

I/rS/90 

1/r8/90 

I/rS!90 

1/r8/90 

1/r8/90 

I/rS/90 

I/r/90 

4/IS/9 0 

I/rS/90 

4/rS/90 

4/r8/90 

41r8/90 

I/rS/90 

Ih8/90 

I/rS/90 

3121/9 0 

I/rS/90 

I/rS/90 

4/r8/90 

2121/90 

S/r6/95 

71r9/95 

7/r9/95 

7ir9/95 

. 1I/r7/93 

71r9/95 

71r9/95 

7/r9/95 

7/r9/95 

)/r9/95 

71r9/95 

71r9/95 

7/r9/95 

7/r9/95 

7/r9/95 

1I/r4/90 

7/r9/95 

7/r9/95 

7/r9/95 

9128/95 

7/r9/95 

7/r9/95 

7/r9/95 

7/r9/95 

71r9/95 

7/r9/95 

7/r9/95 

7/r9/95 

7/r9/95 

7/r9 /95 

7/r9/95 

7/r9/95 

7/r9/95 

Source: DWR Division of Operations and Mai~~enance EnvironmentaI Assessment Branch. 



284 Figure B-22 

Silverwood Lake at Tunnel Inlet 
cLocation N' N «RL)2 

TotalOrganic Carbon (mgll) 2 

Nitrate (mg/I) 21 

Sulfate (mgll) 25 

Bromide (mg/I) 

Alkalinity (mg/I) 25 

Boron (mgll) 24 

Calcium (mgll) 25 

Chloride (mgll) 25 

Fluoride (mg/I) 24 

Hardness (mgll) 23 

Magnesium (mgll) 25 

pH 25 

Potassium (mgll) 15 

Silica (mgll) 8 

Sodium (mgll) 25 

Spec. Conductance (rrticromhos/cm) 25 

Total Dissolved Solids (mgll) 25 

1 'N is the number of samples taken. 

2 N «RL) is the number of samples taken where the result is less than the repofting limi~. 

Note: Median, range, and percentile values were calculated from data greater than the reporting limit. 

N/A: These calculations are not applicable for sample sets less than five. 

Range 
Minimum Maximum 

N/A N/A 

0·5 4·4 

25 88 

N/A N/A 

55 92 

0.1 0·3 

14 27 

37 135 

0.1 0·5 

65 150 

7 20 

].4 8.8 

1.2 4.6 

0·9 10.0 

32 97 

288 775 

154 426 

Median Percentile Period of Record 
Tenth Ninetieth Starting Date Ending Date 

3.6 N/A N/A nir5/90 3120/91 

2·9 1.8 4.0 lir7/90 2h6/95 

62 34 82 lir7/90 2h6/95 

0.51 N/A N/A 2120/91 2120/91 

78 70 86 lir7/9O 2h6/95 

0.2 0.1 0·3 2/21/90 2h6/95 

23 18 27 liI7/90 2h6/95 

93 57 129 liI7/90 2h6/95 

0,1 0.1 0.2 lir7/90 2ir6/95 

120 89 145 lir7/90 2h6/95 

15 10 19 lir7/90 2h6/95 

8.0 7.6 8·5 lir7/90 2h6/95 

3.6 2.6 4.2 lir7/90 2h6/95 

8·9 J.4 9·7 liI7/90 nh5/90 

71 45 88 lir7/90 2ir6/95 

581 415 720 lir7/90 21I6/95 

332 249 4n liI7/90 2h6/95 

Source: ,DWR Division of Operations and Maintenance Environmental Assessment Branch. 



· California Aqueduct at Devil Canyon ' 
Location 

Trihalomethane For~ation Potential(ugIl) 

TQtal Organic Carbon (mg/l) . 

Nitrate (mgfl) 

S~Ifate Cnig/l) 

Bmmide (mg/l) 

Al;kalinity (mg/l) 

Boron (mgll) 

Calcium (m:g/l) 

Chloride (mgll) 

Fluoride (mg/l) 

Hardness (mgll) 

, Magnesium (mgIl) 

pH 

Potassium (mg/l) 

Silica (mgll) 

Sodium (mgIl) 

Spec. Conductance (micromhos/cm) 

, Total DissolveitSolids (mg/l) 

Turbidity (NTU) 

Aluminum (mgll) 

Arsenic (mgll) 

Barium (mg/l) 

Cadmium (mg/l) 

Chromium (mg/l) 

Copper (mgll) 

Iron (mgll) 

~ad (mgll) 

Manganese (mgll) 

Mercury (mgIl) 

Selenium (mgll) 

Silver (l1lgll) 

Zinc (mgll) 

1 N is the number of samples taken. 

N' 

62 

57 

58 

65 

53 ' 

65 

65 

65 

64, 

65 

59 

65 

65," 

35 

9 

65 

64 

65 

724 

65 

68 

65 

65 
66 

68 

68 

68 

'67 

66 

68 

64 

63 

2 N (~RL) is the. nuritber of samp'les taken where the result is less than the rep~t;tmg lim.i~. 

N «RL)' 

14 

68 

Note: Median, range, and percentile values were calculated from data greater than the reportmg limit. 

N/A: These calculations are not applicable for sampl~ sets less than five. 

Range 
Minimum Maximum 

319 

2.6 

7 

0.01 

45 

,17 

5 

0 .. 1 

I.I 

2,0 

II 

197 

130 

0.010 

0.001 

0.05eY 

NfA 

N/A, 

0.005' 

0.005 

N/A 

0.005 

NIA 

N/A 

N/A 

0.005 

666 

5-5 

5·7 

20 

8·7 

4·4 

771 

434 

101 

0;099 

0.010 

N/A 

N/A 

0.018 

0.063 

N/A 

0.013, 

N/A, 

NIA 

N/A 

Median 

492 

3.8 

2.6 

62 

0.24 

79 

0.2 

24 

88 

0.1 

120 

7·9 , 

H 

9.0 

66 

553 

323 

8 

0.020 

0.002 

0.053 

0.005 

0.005 

0.007 

0.010 

0.005 

0.006 

0.001 

0.001 

,0.005 

0.007 

Percentile 
Tenth Ninetieth 

383 ' 

3.2 

1·5 

33 I 

0.14 

0.1 

47 

0.1 

10 

7.6 

217 

3 

0.011 

0~002 

0.050 

'N/A 

N/A 

0.005 

0.006 

N/A 

"0.006 

N/A 

NIA 

N/A' 

0.005 

0·3 

, '2,,/ 

123 

0,.2 

19 

8·3 

10.1 

33 

0.056 

0.004 

0.060 

N/A, 

N/A 

0:012 

0.03? 

N/A 

0.0122 

N/A 

N/A 

N/A 

0.or8 

Figure .B~23 285 

Period of Record 
Starting Date Ending D!lte 

41r8/90 

91r9/90 

2121/90 

2121/90 

I1r6/91 

2/i1/90 

2121/90 

2121/90 

2121/90 

2121/90 

2121/90 

2121/90 

, 2121/90 

, 2121/90 

2121/90 

2121/90 

2121/90 

2121/90 

IIr/90 

41r8/90 

2121/90 

41r8/90 

4/r8/90 

41r8/90 

2/21/90 

2121/90 

2121/90 

3121/90 

2121/90 

2121/90 

41r8/90 

71r8/90 

81r6/95 

6121/95 

6/21/95 

, 6121/95 

6121/95 

, 6121/95 

6121/'15 

,6121/95 

6121/95 

6121/95 

6121/95 

6121/95 

6121/95 

6121/95 

ro1r7/90 

6121/95 

6121/95 

6/21/95 

9128/95 

7126/95 

71z6/95 
7126/95 

, 7126/95 

7126/95 

7126/95 

7126/95 

7126/95 

7{26/95 ' 

7126/95 

7126/95 

, 7126/95 

7126/95 

, ' 
"Source: ,DWR Division. of Operations and Mainteriance Environinental Assessment Branch. 



'Lake Perris at Outlet 
Locatio;' 

Total Organk Carbon (niglI) 

Nitrate (mgIl) l 

Sulfate (mgll»)" 

Bromide (mgIl) 

Alkalinity (mgIl) 

, Boron (mgl,l) 
, , 
Calcium (mgll) 

Chloride '(mgll) 

Fluojide (mgll) 

Hardness (mgll) 

Magnesium' (mg/l) 

pH 

Pot;lSsiuID (mgll) 

, Silica (mgll) 

Sodium Cmgll) 

Spec. Conductance (microlnhos/cm) 

Total Dissolv~d Solids (mg/I) 

'Turbidity(NTU) 

Aluminum (mgll) 

Arse~k (mgll) 

B~~um (mgIl) 

Cadmium (mgll) 

Cht'Omiurlt (mgll) 
" 

Copper (mgIl) , 

Iron Cmg/l) 

Lead (II?-gll) "~ , 

'Manganese (mgll) 

Mercury (mg/l) 

Selenium (mgllY 

Silver (mg/l) , " 

'Zinc (mgll) 

1 ' N is -the number of samples taken. 

, ' 

N' , 

2 

2'0 

i 

2'0 

2'0 

2'0 

2'0 

2'0 

2'0 

2'0 

1'0 

2 

2'0 

2'0 

2'0 

2'0 

26 

2'0 

2'0 

2'0 

23 

21 

,2'0 

19 

, ·2 N «RL) is .the number 'of samples taken whe;e th~ result is less than the reporting li~it~ 

N«RL)' 

2'0 

2'0 

8 

2'0 

22 

II 

Note : Medlan~ range, and perce~tite va111~s were calculated fr~m data gr~~er thafl the reporting li~t. 

N/A ': These cal~a,tions are riot appli~able for saqtple sets less t~ five. 

, Range 
Minjmum , Maximum 

N/A 

'0.1 

'0.2 

22 

95 

125 

16 

7·5 

2·5 

N/A 

,63 

544 

276 

'0.0'01 

'0·'05'0 

N/A 

N/A 

, '0·'0'05 

'0.'0'06 

NiA 

,N/A 

N/A 

N/A 

N/A 

'0·'0'05 

N/A 

114 

0·4 

3'0 

13~ , 

'0·4 

157 
21 

8.(i 

5.6 

N/A 

98 

762 

449 

1'01 

'N/A 

'0.'0'02 

''0·'09,9 

N/A 

N/A 

'0.'01'0 

N/A, 

N/A 

N/A 

N/A 

N/A' 

'0.'027 

Median 

',,3·7 

'0.1 

54 
'0.36 

104 

'0;2, 

, 26' 

123 

'0.1 

~4C 

~' '16 

, S.2 

1.'0 

'0.'002 

'0·'057 

'0·'0'05' 

'0·'0'05 

0·'0'09 

'0·'0,07 

, '0·'0'05 

.0·'0'07 

'0.'0'01, 

'0.'0'01 

'0.'005 

'0.'01'0 

'Percentile 
Tenth Ninetieth 

N/A 

'0.1 

47 
, N/A 

94 

'0.2 

23 

1'02 

'0.1 

. " 
131 

20 

7·S 

3·7 

NIA. 

73 

579 

342 

3 

N/A' 

'0.'0'02 

'0·'053 

N/A 

~/A 

'0.'0'06 

'0.'0'06 

, N/A 

N/A 

N/A' 

N/A 

N/A 

'0.'0'06 

N/A 

,''0·3 

67 

N/A 

i 108 

'0·3 

15i 

51r,/9c 

S·5 

5·3 

N/A 

94 

731 

419 

33 

N/A' 

'0;'0'02 

C.CS2 

N/A 

N/A 

'0·'039 

'0·'0'09 

N/A 

N/A 

N/A 

N/A 

N/A 

'0.'02'0 

'Pe;iod of Record 
Starting pate Ending~Date 

11114/9'0 

Slr3/9! " 

51r5/9c 

2fr9/91 

Slr5/9c 

51r5/9,c 

5lr519c 

, 5h 5/9C ' 

5lr5/9c 

5lr5/90 

zlr(i/95 

" 5lr519c 

IIlr4/9c 

Slr4/9c 

5h5/90 

5lr5/9c 

5/15/9'0 

1lrl9c 

5lr j /9c 

, 5lr5/9c 

,5lr5/9c 

, 1I5/9c 

5lr5/9c 

5lrSl9c 

5lr5/9c 

,51I51?C 
51r5/9c 

5lr5/9c 

5lr5/90 

Slr5/9c 

SII4/9C ' 

2/19/91 

2h6/95 

21I6/95 

Zlr9/91 

21I6/95 

zlr6/95 ' 

2fI6/95 

21r'rJ195 

21r6/95 

2h6/95 ' 

2/r6!95 ' 

2/r6!95 

1I1r4/9.o 
21I6/95 

2/16195 

2h~195 , 

912S/95 

ih6/95 

21r6/95 

2/r6!95 

2h6195 

21I6/95 

2116/95 

2/ri'95 

21t6/95 

21I6195 

2/r6/95 

z1I6/9,5 

2lr6/95 

, 2M/95 

_ Source;: DWR Division of Oper~tions and Maintenan~e' EnviroIimentalAssesSmefl! Br~ch: 



Pyramid Lake.at Tunnel Inlet 
Location 

Total OrgMic Carbon (mg/I) 

Nitrate (mg/I) 

Sulfate (mgll) 

Bromide (mgll) 

Alkalinity (mgll) 

Boron (mgll) 

Calcium (mg/I) 

Chloride (mg/l) 

Fluoride (mgll) 

Hardness (rngll) 

Magnesium (mg/I) 

pH 

Potassium (mg/I) 

Silica (mgll) 

Sodium (mgll) 

Spec. Conductance (micromhos/cm) 

Total Dissolved Solids (mg/I) 

Turbidity (NTU) 

Aluminum (mgll) 

Arsenic (mgll) 

Barium (mgll) 

Cadmium (mgll) 

Chromium (mg/I) 

Copper (mgll) 

Iron (mg/I) 

Lead (mg/I) 

Manganese (mgll) 

Mercury (mgll) 

Selenium (mg/I) 

Silver (mg/I) 

Zinc (mgll) 

1 N is the number of samples taken. 

N' 

2 

20 

23 

23 

23 

23 

23 

23 

21 

23 

23 

7 

23 

23 

23 

724 

16 

21 

16 

16 

16· 

21 

21 

21 

21 

2I 

16 

17 

2 N «RL) is the number of samples t~en where the result is less than the reporting limit. 

N «RL)2 

7 

N/A 

14 

15 

15 

15 

9 

21 

15 

21 

19 

16 

9 

Note: Median, range, and perc'entile values were calculated from data greater than the reporting limit. 

NIA: These calculations are not applicable for sample sets less than five. 

Range 
Minimum Maximum 

N/A 

0.2 

44 

N/A 

0.1 

22 

50 

0.1 

115 

13 

0.010 

0.002 

N/A 

N/A 

N/A 

0.005 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.005 

N/A 

4·7 

146 

N/A 

100 

39 

132 

20 

9·3 

4-3 

11.0 

87 

747 

442 

101 

0.010 

N/A 

N/A 

N/A 

0.050 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.028 

Median 

0.1 

130 

15 

8.1 

3.6 

10.0 

0.020 

0.003 

0.050 

0.005 

0.005 

0.005 

0.010 

0.005 

0.005 

0.001 

0.001 

0.005 

0.015 

Percentile 
Tenth Ninetieth 

N/A 

1.5 

47 

N/A 

74 

0.2 

0.1 

118 

7-4 

3 

0.011 

0.002 

N/A 

N/A 

N/A 

0.005 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.006 

N/A 

93 

N/A 

113 

0.2 

157 

8.8 

4. 0 

10.6 

33 

0.051 

0.010 

N/A 

N/A 

N/A 

0.014 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.024 

Figure B-25 287 

Period of Record 
Starting Date Ending Date 

U/I4/9 0 

i1l8/90 

1118/90 

2119/91 

1118/90 

1118/90 

1118/90 

1118/90 

1118/90 

1118/90 

i1l8/90 

1118/90 

1118/90 

1118/90 

1118/90 

1118/90 

1118/90 

111/90 

5115/90 

1119/90 

5115/90 

5115/90 

5115/90 

1119/90 

1!I9/90 

1119/90 

3120/90 

1119/90 

1119/90 

5115/90 

8114/90 

2119/91 

2116/95 

2116/95 

2!I9/91 

2116/95 

2116/95 

2116/95 

2116/95 

2116/95 

2116/95 

2116/95 

2116/95 

2116/95 

11114/90 

2116/95 

2116/95 

2116/95 

9128/95 

8h7/93 

8117/93 

8!I7/93 

8117/93 

8!I7/93 

8117/93 

8!I7/93 

8117/93 

8117/93 

8117/93 

8117/93 

8117/93 

8117/93 

Source: DWR Division of Operations and Maintenance Environmental Assessment Branch. 



288 Figure B-26 

Castaic Lake at Outlet Tower, 
Location 

Trlhalomethane Forwation ~otential (ugll) 

Total Org~ic C~bon (mgll) 

Nitrate (nig/l) 

Sclfate(mgIl) 

Bromide (mg/lY 

A1kali~ity (mgll) , 

Boion (mg/l) 

Calcium (mgll) " 
, < _, s 

Chlo~ide (mgll) 

'Fluoride (mgll) 

H~dness'(mgll) 

Magnesium (m,g/l) , 

pH 

Potassium (mgIl) 

~iliq (mgll) 

~odium (ingll) 

Spec. Conductance (micromhos/cm) 

, ,~ Total D~ssolved Solids (mgll) 

Turbidi.ty (NTU) 

Aluminum (ing/l) 
J f 

,Arsenic (mgll) 

Barium (mgIl) 

Cadmium (mg/l) , 

Chromium (mg/l) 

Copper (mg/l) 

Iron (mgll) 

Lead(mgIl} 

,M.ese (mgll) 

Mercury (mg/l) 

Selenium (mgll) 

Silver (mgll) 

Zinc (mg/l) 

, ' 

21 

, 21 

,22 

22 

23 

21 

,,23 

21 

23 

21 

['13 

6 

2j 

22 

22 

,21 

24 

21 

21 

24 

22 

21 

20 

1 N is the ,nllIDber of samples t~en. 

2 N «RLi i~ the number of samples taken whe;e the result is less than the reporth,g limit. 

N «RL)' 

N/A 

19 

21 

21 

20 

24 

21 

24 

23 

,21 

II 

N Dte -:, Median,."1-ange, 3f1d perce_ntUe values were calculated from data greater than the rep~rting-limit. 

N/A : ~ese calculation~ "are not applicable for sampl~ sets less t~an fIve. 

Range 
Minimum Maximum 

0.1 

41 

N/A 

,0.1 

23 

62 

0.1 

lIS, 

7·5 

I.S 

o 

0.01;1. 

0.001 

N/A 

N/A 

N/A 

N/A 

0.005 

N/A 

NfA 

N/A 

N/A 

NfA 

0.005 

0·4 

40 

119 

0·4 

IS6 

21 

12·9 

0.040 , 

0.010 

N/A 

N/A 

N/A 

N/A, 

0.036 

N/A' 

N/A 

N/A' 

N/A 

NfA 

0.015 

Median 

0·34' 

91 

0·3 

32 

99 

0.2 

155 

IS 

S.I 

,0.oI9 

0:002 

0.056 

ND 

ND 

0.005 

'0.006 

ND 

,0.025 

ND ~ 

0,001 

ND 

, Percentile 
,Teriih ' 'Ninetieth 

391 

3-I 
0.1 

47 

'N/A 

77 

0.2 

0.1 

0.012 

0.002 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NtA 

N/A " 

N/A 

0.006 

137 

N/A 

96 
( 
0·3 

40 

'20 

S.S 

ILl 

S2 

22 

0.003 

'N/A 

N/A 

N/A, 

N/A 

0.017 ' 

N/A 

N/A 

N/A 

N/A 

N/A 

Period of Record 
Starting Date ' Ending Daie 

5/14/90 

iliJ3/ejo 

IhS/ejo 

, IhS/90 

2h9l91 

IhS/90 

IIIS/90 

IhS/90 

uI8/90 

, ih8/90 

Ih~/90 

~ 1118/90 

Ih8/90 , 

, I/IS/90 . 

Ih8f90 

IhS/90 

1118/90 

IhS/90 

9h193 

5h 4/<;)0 

1/x8/90 

, 5h4/90 ' 

5114/90. 

5/14/90 

Ih8/90 

1/I8/90 

. IhS/90 

3119190 

Ih8/90 

ih8/90 

5h 4/90 

Sh3i90 

8/14/95 

2h4/95 

2114/95 

2/14/95 ,~,' " 

21i9/91 

1,h4/95 

2h4/95 

2iI4/95 

'2h4/95 

2hi,l95 

2/14/95 

zh4/95 

2/y/95 \ 

2/14/95 

1I!I3190 

.2h~f95 

2iJ4/95 

2h4/95 , 

5/4/95 

2h4/95 

2h4/95, ' 

2iI4/95 

2h4J95 

, ih4/95 

2h4/95 

2/14/95 

ih4f95, 

2iI4t95 

2li4/95 

2iI4/95 

2iI4/95 

, 2h4/95 

Source: pWR Division of Operations and" ~ntenance Environmental ASsessment Branch. 
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Maintenance Respons,ib:lli ty 
DWR State water Project Emergency Action"Plan . 

Field Division 
'tHQ = Headquarters FD = Field Division) 

Maintepance 
Responsibility 

section 
Table of 

!IQ .ED . . - ( 

contents ...... ~ .... ~ . ~ ... ~ ...... ~ .. " .. '. . -' . ' 

Introduc'tionl ... ,_ .. .. ' ............... ~ .......... . 
Emergency Action Plan Miiintenance Procedure .. 

. Emergency .Man~gement ~nd .Duties ..•.......••.•. 
, AC~ and, POC Notification Responsibilities ... '. 
. Coordination wi th OES .•.•.. ' .•...•...... ;, ...•. 
public Information & NewS Media Assistance .. ~ 

- , Jl c _' - A , 

Employ~e arid Public Safety~ .•...••..•....•... 

Field Division security jlari'~""'~A"""~' 

General Emergency Response ~ .............•... 
," . , ' 

, Earthquake' .Re.span.se ••• ' ..... -••• ,. " •••• ~ .• ' • , ••• : •• ,e •• 
, . 

Fire ' Resp.on~~ ••• _I ... ~ . ~ ,e ' ••••••• /_ • , ••••••••• '~ •• 

Bomb Threat/Event Response . ~ ; .. '. ~ .•..•.. ' ..... 
, ',. 

Flood R~sponse'~ ., •••••••••••••• 0-. Ii" •• -e.~,. ' ___ .•.. 
Dam or Aqueduct Failure Response .. ~ ~ ....... ' .. 

\ ," 

Ha;z;ardous Spill Response .•.....•........ ' .. ~ .. 
civil Distu~bance Response .. ~ ••.•••.•..... ~: .. 
Death or Injury Respons~ •..•..••• q ••••• ~ •••• 

'Equipment Malfunction Affecting Deliveries •.. 

ACC/POC Control Transfer Procedure ••. ~ ..••• ' .. 
,Emergency Evacuation Procedure •••••••.•.• " ... 

Emergen9Y Purchases and Contracts Procedure •. 
.Bomb Search Proc'edure ... ·" ................... '. ,,\ .. . 
Bomb Threat Phone Call Record & Checklist ... . 
East Branch Contaminant "\ie,loci ty Chart " ..... . 
Aqueduct Check structures ••..•.• ~ •..••.• / .•... 
Turnou't -Summary. -_~ ...... ' ....... ~ , . .- ~ ~ ..... ~ .... . 

X 

X 

X-

X 

'x 
X, 

X 

X 

X 

. Pipeline Crossing Summary .....•.•..••..•..... ~ 

Earthquake inspection Reports.~.: .. ~.~.~ .. ~ .. 
Report of Hazardous Material Spill ...• c ••••••• ,X 

'x 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X' 

X 

X 

X 

X 

X" 

X 
X 
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292 
Kaintenanc'eRespc)n~ibility, 

DWR'$tate Water project Emergency ActionP·lan 
Field Division 

KaintenanQe . 
. . Responsibility 

Section HQ ~ 
;\ 

,SARA Title III section 304 Report ....•....... X 
PrdPo~;i tion 65 Report ForlIl ••.•......... '. . . . .. X 

Bomb Threat/80mb Event ,Notification chart.... X 
,Death or Injury Reporting, & Notification.,.... X 
Fi:.;-e Emeir'gency~Notification Chart............ ,x 
Threat Notrfication Chart •..... ,.............. X· 
Civil Disturbance Notification Chart......... X 
Evacuation Notification Chart .......... \. . . . .. X 
Dam or Aqueduct Failure Notification Chart... X 

_', • I - ,-

Hazardous Spill Notification Chart.'........... X 
, DWR Phone Directory .....•. ' ........ '''',' ••.•. ' •..• 'X X . 

Radio List - Field Division & state Police... X 
Pager List - ,Field Qivision & state Folice... X 

, - - - . 
SWP Crisis Information Contacts.............. 'x 
Communication Technici~n Callout List........ X ' 
Emergency Callout List .... :~................. X 
Mobile Equipment callout List. ',~ . . . . .• . . . . .. . X 
state Police Personnel Roster .. :............. X 
Med~cal, Fire, Law Emergency Phone Numbers... X 
Hazardous Material Information Sources ....... X 
Gas & Oil Pipeline Crossing contacts .•. '. . . . .. X 

, • <. ) - I , 

Downstream Release Contacts.................. X 
Water Supply Contractors Directory ... ~ ..•.••. 
Project operations Center Notification List .. 
, . - ' 

Organizational Ch~rt .............. '~ . ~ .....•.... 
state. and County Agencies ...•................ 
Service and Supply Contact List ......• · ...... . 
Contractors and Vendors .....•.. ~ .. : ...•.•.••. 
Chemical Labs and Suppliers •... ~ ..••......•.• 
Solid Waste Disposal sites .••.............•.• 
HazMat Clean-up Equipment Location ...... ~ .•.• 

Facili ty Lists and Location Maps ..•.... ' •.•••• 

X. 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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Example 
Emergency Action Plan Dis.tribution List 

. southern Field Division 

:Volume Number 

01 

02 

03 
04 
05 
66 
07 
08 
09 
10 

11 
12 
13 
14 
15 
16 
17 
18 . 

19 

20 
21 
22 

23 
24 
25 
26' 

27-31 

Field Division Chief, OFFICE 
Field Division chief, VEH]CLE 
Administration Officer, OFFI'CE 
senior Power O&M Engineer~' VEHICLE 
Emergency COllll1l,and Coordinator~ .VEHICLE 
operations Superintendent, VEHICLE 
Chief., H.E.P. Operator,. VEHICLE 
Area control center, OFFICE 
WIlliam E.Warne Power Plant, CONTR()L ROOM 
Oso Pumping Plant, CONTROL HOOM 

• . I . 

pearblossom Pumping Plant, CONTROL ROOM 
Devil: CanyonpowerP~ant, CONTROL ROOM 
Plant Ma.intenance Superintendent, VElJICLE 
Civil Maintenance Superintendent, VEHICLE 
Civil Maint .. Assist. Super., East, VEHICLE 
Pearblossom· Sub-center . . 

State Police (Castaic) 
State Police (Pearblossom) 
Spare 
Froj ect Operations' Center· 
Oroville Area Control.Center 
Delta Area Control Center 
San Luis Area Control Center 
San Joaquin Area Control center 
.O&M Headquarters Civil Maintenance Chief, OFFICE 
O&M Headquarters EAP Coordinator, OFFICE 
Federal Energy Regulatory Commission (S.F.) 
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294 State of California The Resources Agency 

M em ora n du m 

Date August 30, 1995 

To Rich Sapudar 
Division of Local Assistance 
1020 Ninth street 

Richard L. Jacobi, Chief 
Civil Maintenance Branch 
Division of Operations. arid Maintenance 

From : Department of Water Resource, 

Subject: EAP status Information for Final Sanitary survey 

SURNAME 

In response to your memoral1dum of AUgust 18, 1995 and 
pursuant to your telephone conversation with Wes Faubel of 
my staff, we are providing a sample copy of an Operatiqns 
and Maintenance Field Division Emergency~Action Plan. We 
understand that this information and the summary that will 
be provided to you are to be incorporated as our input into 
the five-Year update of the state Water Project Sanitary 
Survey required by the Department of Health se:.;-vices., 

The EAP for San Joaquin Field Division is 
representative of each of the five field division plans and 
serves as a generic example .for review.' Each field division 
EAP is identical in organization and differs only in data 
that are particular to each field division (e.g. telephone 
contact numbers, radio call signs, personnel lists, 
facilities lists, etc,.). 

We are compiling a summary of· the implementation and 
revision status of. each field division EAP to be forwarded 
to you approximately mid-September. This summary will 
detail implementation dates and revision schedules for each 
field division's EAP. If you have further questions, please 
contact Wes Faubel at CALNET 453-5746. 

cc: E. Huntley/605 
L. Long/SFDjCastaic 
R. Williams/OFD 
D. Starks/DFD 
D. Knittel/SLFD 
G. Gordon/SJFD 

DWR '55 (Rev. 2/86) 



State of California The Resources Agency 

Me m 0 rand u m 
Date October 10, 1995 

To Rich Sapudar 
Division of Local AssistancEl 
1020 Ninth street 

Richard L. Jacobi, Chief 
civil Maintenance Branch 
Division of Operations and Maintenance 

From : Department of Water Resources 

Subject: EAP status Information for Final sanitary Survey, Field Division 
status Report 

SURNAME 

In response to your memorandum of August 18, i995 ahdas 
indicated in our August 30,,1995 memorandum, the following is a 
status summary of the Emergency Action Plans for each field 
division. Thi~ information is provided as our input into the 
five~year update of the state water Project Sanitary Survey 
required by the Department of Health Services. 

FIELD 'IMPLEMENTATION REVISION LAST 
DIVISION DATE SCHEDULE REVISION 
Delta Mar. 1994 Annual Sep. 1994 

Oroville 'Feb. 1996' Annual 

San Joaquin Nov. 1994 Annual Feb. 1995 

San Luis Nov. 1994 Annual Apr. 1995 

Southern Jan. 1996' Annual 

'Planned implementation date. EAP, still in draft. 

If you have further questions, please contact Wes Faubel at 
CALNET 453-5746. 

cc: E. Huntley/605 
L. Long/SFD 
R. Williams/OFD 
D. starks/DFD 
D. Knittel/SLFD 
G. Gordon/SJFD 

DWR155 (REV. 2/86) 
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Sample Questionnaire 



State Water Project 
, Sanitary Survey Update Qu~stionnaire 
California D~partment of Water Resources 

July 25, 1995 

Please respond to the following questions in as detailed a manner as possible., Use the back of this 
form or additional ,sheets if necessary;' You may also attach or enclose any additional"information 
you feel is relevant. Please contact the person listed qt the end of this form if you have any 
questions, or wish to arrange f9r a telephone response. AlsQ, please remember to provide us with 
a contact person should we need to furtherdiscuss your r~sportses orthe information you have 
provided. Please return the completed questIonnaire tothe address at the end of this form 
by August 21,1995. Thank you for your cooperation. 

1. Please identify your agency name and address. ' 

, ' ' 

2. Within the past 5 years, have you experienced any difficulties treating water, for M 
& I users related to the quality of water provided by the SWP? 

3. If you have experienced treatment difficulties attributable to SWP source water 
quality, please identify the contributing factors or specific constituents responsible 

, for these difficulties, and Indicate whether they are of Low, Moderate, or High 
concern to your treatment operation. 

4. If you have experienced treatment difficulties attributable to SWP source·water 
, quality please briefly describe how you have addressed them in, the treatment 

" process, and if you consider your success Low, Moderate, or High. 
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5. ' Please describe any,difficulties you anticipate complying with the proposed 
Disinfection~Disinfectants By:"Produ9is Rule; Phase 1, and any changes to the 
()perationof your treatment process that would be required. 

l , ' ,( - ", , ,,' , ',' , , " 

", 6.. If you have performed monitoring of either source and/or finished waters for -
Giardia, Cryptosporidium, orcoliforms within the. past five years; please identify 
or describe the waters monitored"the analytical method used,lmdbriefly discuss 
any findings., 

,7. " Please desc;ribe and briefly discuss any planned construction pf new,water 
treatment facilities, change of locations of existing facilities, or change of intake 
structures. 

8. Please briefly discuss, any source:sof contamination,eyents, or situations that you 
are aware <;>f that could adversely impact the qua1ity of SWP source water" and ~/ 

identify any agencies or entities having 'information about them. ' 

9. - Please identify a contact person (and telephone number) <:ibleto.provideadditional 
in(onnation on your responses. 



Please return the completed questionnaire and any additional materials you are providing to: 

Richard Sapudar 
Water Quality Assessment BranchTelephone (916) 445-9191 
Division of Local AssistanceFAX(9l6) 327-1648 
Department of Water ResourcesEmailrsapudar@water.ca.gov 
1020 Ninth Street 
Sacramento, CA 95814 

PLEASE RETURN THIS QUESTIONNAIRE BY AUGUST 21, 1995. 
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Figure E.-1 305 

FI,ELD DIVIS'IONS USE OF CHEMICALS ON OR NEAR, THE AQUEDUCT 

Product Name 
Rpar 
Karniex 
Oust 
Telar 

Sui-flan 
Roundup 
Rodeo 
Garion4 

Diazinon 
Copper Sulfate 

Diphacinone 

Active Ingredient 
Brpmacil 
Diuron 
Sultpmeturon'methyl 
Chlorsulfuron 

Ory:zalin' 
Glyphosate 
Glyphosate, 
Triclopyr 

Diazirion 
.. Cdpper' 

2-diphenylacetyl-I, 

3-indaJldione ' 

Pesticide Class" 
pre emergent herbicide 
preemergent herbicide 
preel,llergent herbicide 
preemergentand 
. poste-!llergent herbicide 
preemergent herbicide 
postemergellt herbicide 
contact herbicide 
COI).tact herbicide .. 

insecticide 
algiCide 

rodenticide 

APDI icatior'l 
fall to mid-winter 
fall to mid~~nter . 

. fall to mid-winter 
fall to early spring 
fall to early spri~i 

,late spring throughout sUiJ?mer 
. late spring throughout ~~mmer 
growing season of woody plants and 
broadleaf weeds, 
when problem pests arise 
when algal blooms and odor in raw 
water arise 
late spring and early ~ummer at sites of 
squirrel activity . 



FIELD DIVISIONS USE OF C;i;EMICALSON,OR NEAR. THE AQUEDUCT 

Pesticide - Manufacturer 
Hyvar' Dupont 

Karfuex . Dupont 

Oust Dupont .. 

Te1ar~ Dupo.nt 

Surflan 'DowElanco 

Roundup Monsanto 

Rodeo Monsanto 

Garlon4 DowElanco 

Diai:inon Various, patent expired 
Copf>'er Sl,llfate Various, patent expired 
Diphacinone Local Ag. Co~missioner 

Information received from DWR Civil Maintencnce. 

Properties. 
• Bromacil, active ingredient (AI); Nonsel~ctivepreemerg~nce surface applied herbidde; 
_ LD50 oral:5,2oomg/kg, Category IV (pra1:l:icallynon-tOxic); applied in fall to mid-winter. 

Diuron, AI; Nonselective preemergence surface applied herbldde;LD500ra): 5,00qmg/ 
1$; LC50fisb: Hmg/kg,Category IV (practicallynon~toXic);applied'in fali to mid-Winter. 
Su:1fotneturon methyl, AI; Nonselective preemergence surface applied herbicidei LD50 
oral: >5,ooamg/kg, Category I" (practically non-toXic); applied in fall to early spring. 
Chlorsulfuron, AI; SelectiVe .preemergence and early post-emergence surface applied 
herbicide; L050 or.al: >5.5~omg/kg, Category IV (practically non-~oxic); applied in fall 
to early spting~ . '. . .' 

Oryzaliii, AI; Selectivepremergence surface- applied herbicide; LC50 Bluegill:z;5mg/L; 
LD50 oral:IO,ooqrng/kg Category IV (almost non-toxic); applied in fall to early winter. 
Glyphosate, AI, Nonselective,postemergenceherbicide; LD50 oral: 4,OOO-5,ooomg/ 
kg;.Categoty III; eye irtitant;easily denatured by organic material-clean water neceSsary 
for 'best results;ltpplied .in late spring throughout summer. .. 
Glyphosate, AI,Jormulated to aquatic, weeds; sold without the surfactant; a: nonionic 
surfactant needs to be added prior to application; practically nontoxic to fish; applied in 
late spring throughout summer ... 

. . ' Triclopyr, AI,. Selected systemic, cont:act herb-icide, LD591581mg/kg; Category Ill; Toxic 
to fish when applied directly into water;, primarily used during the growing season for 
woody plants and broadleafweedc9ntrol. 
Diazinon, AI,rnsecticide for inside use only by DWR .. 
Algicide used for. control of blooms and odor in raw water; • 
applied at check stfucture for rapid dispersal; LC50 fish; LD50 ~ral, 472mg/kg, . 
applied when water treatment plant monitors i,ndicate a buildup occurring. 
Anticogulapt usedfor period of 5-7 days to preventblo~d clotting in a squirrel 
pest;used in bait stations during the late spring and early summer period and again in 
the fall at sites of squirrel activity. 
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DEPARTMENT OF WATER RESOURCES 
Policy on Acceptance of Non-project Ground Water Inflow 

to the State Water project During Periods 
of Entitlement Deficiency 

Original June 1990 
Amended March 1991 
Amended March 1992 
Amended March 1993 
Amended April 1994 

This policy is effective from March 1, 1994 through 
February 28, 1995, except as may be amended. 

Non-project ground water may be considered by the 
Department of Water Resources for acceptance into State Water 
Project facilities (including the San Luis Canal) during years 
when SWP water contractors or other water users have taken 
significant entitlement deficiencies, as judged by DWR. 

DWR may accept Non-Project water into SWP facilities 
provided that its acceptance will not result in the 
significant degradation of SWP water quality, toxicity to fish 
and wildlife, or adverse changes in the suitability of the 
water for its beneficial uses,including municipal, 
industrial, agricultural, or recreational purposes. No such 
water shall be accepted under any arrangement that would 
hinder the operation of the SWPto fulfill its stated 
purposes, or which would result in additional, unreimbursed 
cost of SWP or SWP contractors operations. 

SPECIFIC PROVISIONS 

Non-Project water shall meet the water quality criteria 
specified in Table 1 at the point of input into the State 
Water Project. Blending of multiple ground water sources to 
meet these standards prior to input into the SWP is 
acceptable. Water diverted from the SWP shall not be used for 
blending purposes. 

Prior to Non-Project water being accepted into the SWP, 
the proponent of the proposed arrangement shall provide to DWR 
completed water quality analyses for the constituents listed 
in Table 1. Analyses shall .be performed on each well to be 
pumped into the SWP, by a Department of Health Services 
certified laboratory. The analytical methods shall be those 
used for drinking water and performed by U. S. Environmental 
Protection Agency or DHS approved laboratories ~ith adequate 
accuracy, precision, and laboratorY quality control to .allow 
comparison with the standards specified in this policy. 
Analytical adequacy shall be judged by DWR.· When blending 
multiple sources, flow measurements and analytical data must 
show that standards are met upon input to the SWP. 
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pOli,cy on Acceptance o~ Non-Project Ground water Inflow 
to the state Water. Project During Peri,ods 

of' Entitlement Deficiency' 
Page 'TWo 

Notwithstaridinq whether' analysis: ind'icat,es the quality of 
the propos,d water'meets thli! stan.dards listed ih'.I;aple 1, the 
proponehtbftlie,arratlqemeht sh,alldemonstrate'thesource of . 
1;:h(awatel;'itobeentered into SWP.facilities is of !=onsi,stent,. 
predictabite, and acceptable quality. DWR shall consider each. 
propos,alon a case,.,by-caEie . basis ~ and reserves the r'ight to 
deny, modify, or terminate permissionf0J:' entry 'of Non-projec't' 
water at its sale diEicretiQn. 

, , ~. ' . 

, If at any tilnetheNon-projec;:t grQund wate~ is determined 
by DWR not to beiricompliance with the provisions of this; 
policy, th~ input of that water shall'cease as specified by 
DWR. .,' 

. DWR may/at itsdiscret,ion, r~quire thE! operator of the 
arrangement to' provideqdditi'onal .quality analyses of 'Non
project groundwater that.is.being pumPed. into the SWP. Alsp, 
.DWRwillperform or request the proponent to perform, routine 
water quality monitoring of Non'-project water for constituents 
that it deems necessary and at the frequency needeQ, to 
determine any impacts to sWPwater.quality.DWR shall b.e 
reimbursed ,fo'r reasonable costs' associated with mainta:i,.ning 
and monitoring Non-Projeotground water pump-in projects. 

The operator of the arrangeme~t shall maintain accurate 
and current. records of ' quantity and quality .of Non-Proj.ect 
ground water 'introduced. int,o the SWp ana provide them: to DWR 
upon reqUest •. , All ground water inflow shall, be metered to 
determine inflow quantity. ' 

DWRshallmaintain, revieW, . and analyze water quality 
test resUlt5·of the Non":project inflow· and will make them 
available tostateWater:Project.contractors or the'Department 
of Health services upon reqUest. 

, . The for~goi,ng policy is'subjectto revision'or r~voc:ation 
at the p,i,scretionof DWR, based on establishment of new,or 
mQQ.ified drinking water crit.eria~ emergenc;:y, Or other ,is.sues 
of pO,ncern. SWP water contractors will be notified prior to 
any change in this policy. , ". 

\ . '. ' 



April 20, 1994 

Table 1 

WAT~R QUALITY CRITERIA 
INORGANIC CHEMICALS 

CHEMICAL 

Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Nitrate 

Selenium 
silver 
Fluoride 
Specific Conductance 
Total Dissolved Solids 
Copper 
Chloride 
Iron 
Manganese. 
Sulfate 
Zinc 

STANDARD (mq/L) 

1.0 
0.05 
1.-0 
0.005. 
0.05 
0.05 
0.002 
45.0 (as N03 10 
as N) 
0.01 
0.05 

1.4,...2.4(a 
2,200 (J.lSjcm) 
1,500 

1.0 
600 

1.0 
0.2 

600 
5.0 

RADIOACTIVITY STANDARD (pCi/L) 

Radium-226 + Radium-228 
Gross Alpha (b 

Tritium 
Strontium-90 
Gross Beta 
Uranium 

5 
15 

20,000 
8 

50 
20 

a] Depends on ambient air temperature. 
b] Analyze for gross alpha: if it exceeds criteria, analyze 

other constituents. 

31.1 
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' .• 'April 20, '~994 

'.rable 1 (continued) 

,OR~MIC CHEXI9ALS 

CHEXICAL' 

Atrazine 
. Bentaz'on 

c::arbofuran .. 

~hlorda":~e 

2;4'-0 

oibromochloropropane 

Endrirt 
Etliylene Oibromide 

Glyphosate 
Heptachlor 
Hept;achlor Epoxide 

Li:p.dane 
Methyo}Cychlor 

Moli~ate 

Simazine 
Thiobencarb 

T9xaphene 
2,4,S-TP(Silvex) 

S'l'ANDARP (mq/Ll 

0:003 

0,.018 

0.0.18 

0.0003.. 

0~07 

0.0002 

0.0002 

0.06002 

,0,7 

0.00001 

.0.00001 

0.0002 . 

0.04 

0.0'2 
.' . 

0.0004 . 

0.0001' . 

0.0003· 

0.05 
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Summary of Environmental Data Base Records 
Search Results - Barker Slough 

Figure Gc1 

Environmental 
Databases 

UST 
RCRA(G) (T) 
RCRA(G) (T) 
RCRA(G) (T) 
UST 
UST 
SWIS 
UST 
WIS,UST 

RCRA(G) 
UST 
LUST,UST 
UST 
UST 
RCRA(G) 
RCRA(G) (T) 
UST 
UST 
UST 
RCRA(G) 
UST 
UST 
UST 
UST 
UST 
UST 
UST 
RCRA(G) 
UST,SWIS 

LUST,SWIS 

LUST 
LUST 
UST 
LUST 
RCRA(G) 
UST 
UST 
UST 
UST 
UST,LUST 
UST 
UST,LUST,. 
RCRA(G) 
RCRA(G) (T) 

. RCRA(G) 

RCRA (G), LUST 

Site Name 

A .. Abruzzini Vineyards 
AAA Sales 
Allwaste Services of SF 
Amerada Hess Corp 
Anderson Rowland Property 
Andrews Ranch 
Aqua Clear Farms 
Armour Petrol Prod 12-88 
B &] Sanitary Landfill 

Ball Metal ContaiIl.er Corp 
Berry Ranch 
Blackwelders 
Bowlsbey Ranch 
Brann Bros. Ranch 
Busy Bee Translnissions 
Cal Chief Chern 
Cal Dept. Fish Game 
Campbell Ranch A Calif. Corp 
Cheaper #31 
CloroxCO 
Coelho Ranch 
Compressor #6 
Cripps Ranch 
Denverton Dehydrator 
Dixon Overseas 
Dixon Overseas Radio 
Drouin Comp St. 
Dutra Construction 
E&L Anderson 

Easterly Sewage Trt Plant 

Fairfield Suisun Unified 
Fairhill Foods 
G.W. Lonely Ranch 
Hastings Island 
IT Corp Montezuma 
Kirby Hills Dehy 
Lopez Enterprises 
Maine Prairie Meter Stn. 
Millar Meter Stn 
Naval Radio Transmitting Facil 
Outrigger Marina 

Owens Illinois Plastics 
Pacific Bell Suisun 
Pauls Engine and Machine Shop 
PG&E Compressor 

Contaminant Source 

Potential Petroleum Hydrocarbons 
Hazardous waSte transporter 
Hazardous waste transporter 
Hazardous waste tran~porter 
Potenhal Petroleum Hydrocarbons 
Potential Petrolel)m Hydrocarbons 
Solid Waste Landfill Runoff 
Potential Petroleum Hydrocarbons 
Landfill Runoff, 
Potential Petroleum Hydrocarbons 
Hazardous waste transporter 
Potential Petroleum Hydrocarbons 
Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Hazardous Waste 
Hazardous Waste 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Hazardous Waste 
Potential Petroleum Hydrocarbolls 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 

. Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Hazardous Waste 
Potential Petroleum Hydrocarbons, 
Landfill Runoff 
Potential Petroleum Hydrocarbons, 
Landfill Runoff 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Hazardous Waste 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons, 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Potential Petroleum Hydrocarbons, 
Hazardous Waste 

Adjacent to the Watershed 
Possibly In the Watershed During Transport 
Possibly In the Watershed During Transport 
Possibly In the Watershed During Transport 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 

In the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent tothe Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
In the Watershed 
Adjacent to the Watershed 
Possibly In the Watershed During Transport 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 

Adjacent to theW atershed 

Adjacent to the Watershed 
Adjacent to the Watershc;d 
Adjacent to the Watershed 
Adjacent to .the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Wate,shed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 

Adjacent to the Watershed 
Adjacentto the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 

315 



316 Figure G"1 

Summary of Environmental Dat,a Base Records 
Search Results - Barker Slough (cant.)" '. 
Environmental 
Databases 

UST' 
UST 
UST 
UST 
RCRA(G) 
UST 
UST 
LUST 
UST 
UST 
UST 
UST 
UST 
MULTIPLE SITES 
RCRA(G) LUST 

bST 
RCRA(D 
ERNS 
UST 
LUST 
UST 

Site Name 

'Plumb}ng Workshop 
QIX-RMLR 
Robert W. Dittmer 
S&WPaving 
Safeway inc, . 
Sheriff Clayhank 
Sh!!rman-West Company 

. Snug Harbor Marina . 
Solano County OES 
Solano Electric' 
Southern Pacific 
Southern Pacific Suisun 
The Hoffmanil Company. 
TravisAFB 
Travis Unified School District 

Travis Water Treatment Site 
US. Eagle Inc. 
Unknown Hwy I2-Hwy 113 
Vaca Hill Radio 
Voice, of America 
Wal-Mart 

COritaminant Source 

" Potential Petroleum. Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 

, Potential Petroleum Hydrocarbons, 
. Hazardous Waste 

J'otential Petrole,um Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hyd~ocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons .. 
Potenti;J. Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Multiple Sources' 
Potential Petroleum Hydrocaro'ons, 
Ha~ardouS' Waste 
Potential Petroleum Hydrocarbons 
Hazardous Waste. 
Hazardous Waste 
Potential Petroleum Hydrocarbons 
PotentiaIPetroleum Hydrocarbon,s 
Potential Petroleum Hydrocarbons 

Adjacent to, the Watershed 
Adjacent to the Watershed 
Adjaceritto the Watershed 
Adjacent tg the Watershed 
Adjacent tQthe W~tershed 
Adjacent to die Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 

, Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 

, Adjacerit to the Watershed 

AdjaEent to the Watershed 
Adjacent to the Watershed 
Alijacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 

. Adjacent to the Watt;rshed 



Summary of Environmental Data Base Records 
Search Results.., Lake Del Vaile " , 
Environmental 
Databases 

RCRA(G) 
RCRA(G) 
LUST 
LUST 
LUST 
LUST 
LUST 
UST 
UST 
UST 
UST 
UST 
UST 
UST 

Site Name 

Arroyo Del ValkSanitariurti 
U.S.V.A. Medical C<;titer 
Del ValleRegionaI Park 
Sunol 94586 
Sweetwater Forest Fire Station 
Richmond T~ Car 
17505 Mines Rd.; Livermore 
San An,tone Forest Fire Station 
Cornelius H. Woods 
San Antone Valley Riillch Corp 
Sunol Aggregate Plant #120 

Keller Canyon 
,'ThomasJoe Copeland 

Mountain ,House Earth Station 

Cpntamih,ant Source 

Hazardous Waste 
HazardoUs Waste 
'Potentiai Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potenti;U Petroleun,;. Hydrocarbons 
Potenrial Petroleum Hydrocarbons" 
Potential Petroleum Hydrocarbons 
Potential Petroleuin Hydrocarbons, 
Potential Petroleum Hydrocarbons 
Pot~ntial Petroleum Hydrocarbons ' 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 

Adjacent to the Watershed 
Adjacent to the Watershed 
In the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed' 
Adj'acent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed" 
Adjacent to the Watershed 
Adjacent to the W ater~hed 
Adjacent to the Watershed 
Adjacent to the Watershed 

Figure G-2 317 



318 Figure G-3 

Summary of Environmental Data Base Records 
Search Results - San Luis Reservoir Complex 
Environmental 
Databases 

RCRA(G) 
RCRA(G) 
ERNS 
U~T 

UST 
UST 
UST 
UST 
UST 
UST 
RCRA (G), UST 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
ERNS 
ERNS 
ERNS 
LUST 
LUST 
LUST 
LUST 
SWIS 
SWIS 
UST 
UST 
UST 
UST 
UST 
UST 
UST 
UST 
UST 

Site Name 

Shell Station 
PG&E Los Banos 

Contaminant Source 

Hazardous Waste 
Hazardous Waste 

Unknown Gustine Hazardous Waste 
1-5 Truck Services Inc. Potential Petroleum Hydrocarbons 
Cox Shell Potential Petrolepm Hydrocarbons 
Los Banos Substation Potential Petroleum Hydr9carbons 
Los Banos Abattoir Co. Potential Petroleum Hydrocarbons 
Forebay Unocal Potential Petroleum Hydrocarbons 
Los Banos Fire Fighting Station Potential Petroleum Hydrocarbons 
San]oaquin Valley National Potential Petroleum Hydrocarbons 
California Dept. Water· Resources Hazardous Waste 
Chevron USA Inc Los Banos Hazardous Waste 
Pacific Bell Los Banos 
San Luis Res SRA 
Turner Island farms 
Phillips Road Property 
Best Western Hotel 
Unknown Hwy 152 
Dos Amigos Pumping Plant 
San Luis Reservoir 
San Luis Dam 
Los Banos Project 
Fast Boy 
Billy Wright Disposal Site 
City of Los Banos Disposal Site 
Freeway Mobil 
John M. Arburua 
Hammonds Substation 
Santa Rita Substation 
County of Merced 
French Ranch 
Duarte Farms 
Gustine Radio 
Pacheco Pass Radio 

Hazardous Waste 
Haz.ardousWaste 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Landfill Runoff 
Landfill Runoff 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarhons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 

In the Watershed 
In the Watershed 
Adjacent tothe Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
In the Watershed 
In the Watershed 
In theW atershed 
In the Watershed 
Adjacent to the Watershed 
In the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to theW atershed 
Adjacent to the Watershed 
In the Watershed 
In the Watershed 
Adjacent to the Watershed 
Adjacent to the.Watershed 
Adjacent to theW atershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 



Summary of Environmental Data Base Records 
Search Results - Coastal Branch 
Environmental 
Databases 

ERNS 
ERNS 
RCRA(G) 
RCRA(G) 
RCRA(G) 
RCRA(G) 
RCRA(G) 
ERNS 
ERNS 
ERNS 
LUST 
LUST 
SWIS 
UST 
UST 
UST 
UST 
UST 

.UST 
UST 

Site Name 

Unknown Hwy. 33 
Unknown Barker Rd 
Pacific Bell Avenal 
Avenal State Prison 
Dudleyridge Farms 
Paramount Farms 
Paramount Farms 
Mobil Oil 
California Aqueduct 
UNO CAL 
Cottonwood Station 
Caltrans Kettleman Road 
Kettleman City Sanitary Landfill 
West Hills Almond Co-op 
Berrenda Mesa Water Dist. 
Coalinga Pump Station 
West Side Shop 
California State P-rison Avenal 
Bingo FuelStop 
Pyramid Hills Radio 

Contaminant Source 

Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Landfill Runoff 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential P~troleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 

In the Watershed 
In the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
IntheWatershed 
In the Watershed 
Adjacent to the Watershed 
In the Watershed 
In the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
In the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
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320 Figure G-5 

Summary of Environmental Data Base Records 
Search Results - Pyramid Lake 
Environmental Site Name Contaminant Source 
Databases 

ERNS (ER) Griffith Company Hazardous Waste Adjacent to theW atershed 
ERNS (ER) Northbound 15 at Youngs Hill Hazardous Waste Adjacent to the Watershed 
ERNS (ER) Northbound 1-5 Hazardous Waste Adjacent to the Watershed 
ERNS (ER) Northbound 1-5 Hazardous Waste Adjacent to the Watershed 
ERNS (ER) I -5 at Hungry Valley Road Hazardous Waste Adjacent to the Watershed 
ERNS (ER) Leagnear and Sons Trucking Hazardous Waste Adjacent to the Watershed 
LUST(S) Emigrant Landing Hydrocarbons In the Watershed 
HWIS(HW) US Dept of Agriculture Hazardous Waste Adjacent to the Watershed 
UST(UT) 2 Underground Storage Tanks Potential Petroleum Hydrocarbons Adjacent to the Watershed 
Mines and Geology Summerville Mine Potential Mine Runoff In the Watershed 
Mines and Geology Desert View Deposit Potential Mine Runoff Inthe Watershed 
Mines and Geology Unnamed Prospect Potential Mine Runoff In the Watershed 
Mines and Geology Trail Canyon Deposit Potential Mine Runoff In the Watershed 
Mines and Geology Gold Hill Prospects Potential Mine Runoff In the Watershed 
Mines and Geology Red Rock Claims Deposit Potential Mine Runoff In the Watershed 
Mines and Geology Bear Number One Potential Mine Runoff In the Watershed 
Mines and Geology Castaic Mine Potential Mine Runoff In the W ater~hed 
Mines and Geology Unnamed Deposit Potential Mine Runoff In the Watershed 
Mines and Geology Golden Bloom Group of Claims Potential Mine Runoff In theW atershed 
Mines and Geology Unnamed Prospect Potential Mine Runoff In the Watershed 
Mines and Geology Alamo Mountain Mica Mine Potential Mine Runoff In the Watershed 



Summary of Environmental Data Base Records 
Search Results -Quail Lake 
'Environmental 
Databases 

CERCUS' 
CERCLIS 
ERNS(ER) 
ERNS (ER) 
LUST(S) 
LUST(S, 
RCRA(G) 
RCRA(G) 
PB,AFS 
AFS,FIFRA 
HWIS 
HWIS 
HWIS 
UST 

Site Name , Contaminant Source 

Systech Los Robles Resource Ct Hazardous Waste 
National Cement Co Los Rob,Ies . Hazardous Waste 
Peace Valley Road/Gorman Road' Hazardous.Waste 
Systech Corpo~ation Hazardous Waste 
Los Robles Cement Plant Poien'tially Petroleum Hydrocarbons 
National Cement Company- Potentially Petroleum Hydrocarbons 
Systech Los Robles Resource Ct Hazardous Waste 
NationalCem'ent Co LosR~bles Hazardous Waste . . 
Systech Los Robles Resource Ct 
National Cement Co.Los Robles 
Systech Environmental Corp 
National Cement Co 
Walter Grover 
4 Underground Storage Tanks 

Hazardous Waste 
Pesticide Waste - ;' 

Hazardous Waste. 
Hazardous Waste 
HazardouS Waste 
Potentially Petroleum Hydrocarbons 

Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershel 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjace~t to the Watershed 
Adjacen't to the Watershed 
Adjacent toth'e Watershed 
Adjacent to the W a~ershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 

, Adjacent to the Watershed 

Figure G-6 ' 321 



3.22 Figure G-7 

Summary of Lists· Searched - Castaic Lake 

Environmental 
Databases 

ERNS(ER) 
Mines & Geology 
Mines & Geology 

. Oil & Gas 
RCRA(RN) 
HWIS(HW)' 
HWIS(HW) 
HWISarW) 
UST 
UST 
UST 
UST 
UST 
UST 
UST 
UST 

. Site Name Contaminant Source 

Mobil Oil Hazardous Waste 
Silver Mountain Deposit . Potential.Mine Waste 
Great West Deposit Pote~i:iai Mine W ~ste 
24 Oil andGas Wells Abanclpned 
DWR Lake Hughes Road, Hazardous Waste 
DWR Lake Hughes Roaq ·Hazardous Waste 
Mike Malow North Oldridge RoadHazardous Waste 
LA Water and PoWer/Castaic PP H~zardous Waste 
Shell CA Produ~ts 'PetroleumHydrocarbons, 

. Foothill Feeder Control Sturcture 'Petroleum Hydrocarbons 
CA Depart. of Water Resources . Petroleum Hydrocarbons 
Federal Aviation Administration ' Petroleum Hydrocarbons 
Castaic Clay MFG Company Petroleum Hydtocarbollcs 
Castaic Lake Petrolelilm Hydrocarbons 
Upper Castaic Boa! Rentals Pet~oleum Hydrocarbo,ns 
USDA Forest Service Petroleum Hydrocarbons 

Adjacent to the Watershed 
In. the Watershed 
In the Watershed 
In the.Watershed 
In the Watetshed 

'In the Watershed 
In the Watershed , 
Adja~t!ntto the Watershed 
Adjacent to the Watershed 
In the Watershed ,. 
In the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed' 
Adjacent to the Watershed 



Summary of Environmental Data Base Records 
Search R"esults -Silverwoo'd Lake ' ' 
Environmental Site Name Contaminant Source 
Databases 

ERNS(ER) . DeVil's CahyonRoad Top Hazardous Waste Adjacent to the Watershed 
in Foothills 

, .ERNS(ER) Marina at Silverwood Lake Hazardous ~ aste In the Watershed 
ERNS(ER) Parks and Recreation Hazardous Waste In the· Watershed 
LUST(S) Cedar Dam Maintenance Station. Potentially Petroleum Hydrocarbons In the Watershed 
LUST(S) Cedar Dam Maintenance Station , PotentiallyPetroieum Hyckocarbons In the Watershed 
RCRA(G) Silverwood Lake SRA Hazardous Waste In the Watershed 
RCRA(G) Silverwood Vehtures INC Hazru:dous Waste Adjacent to' the Watershed 
RCRA(G) TJEdwards Hazardous Waste Adjacent to the Watershed 
FINDS Crestline DRMO :Hazardous Waste Adjacent to,the Watershed 
UST 19 Underground Storage Tanks Potentially Petroleum Hydrocarbons Adjacent to the Watershed 
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324 Figure G:-9 

Summary of Lists Searched -Perris Reservoir 

Environmental 
Databases 

NFRAP 
ERNS.(ER) 
ERNS (ER) 
ERNS(ER) 
RCRA(G) 
LUST 
LUST 
SWAT(R) 
RCRA(G) 
RCRA(G) 
RCRA(G) 
FIFRA 
HWIS 
HWIS 
HWIS 
HWIS 
HWIS 
UST 
UST 
UST 
UST 

Site Name 

Techalloy Western INC 
DWR Perris Intake Tower 
Rider Ave adn Ramona EXP 
Rider Ave adn Ramona EXP 
TechallowWestern INC 
E.M.W.D. 
Lake Perris Marina 
Sere Camp 
Techalloy Western INC 
Lake Pertis SRA 
Los Lagos Dist'!Lake Perris SRA 
Val Verde ESD 
Department of Water Resources 
Los Lagos DistlLake Perris SRA 
Sultana Development Corp 
Perris Power Plant 
Camper Resorts of America 
18 Underground Storage Tanks 
Riverside Co Gravel Pit 
Bernasconi Quarry 
Smith Sand Pit 

Contaminant Source 

Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste Generator 
Potential Petroleum Hydrocarbon 
PotentialPetroleum Hydrocarbon 
Solid Waste 
Hazardous Waste Generator 
Hazardous Waste Generator 
Hazardous Waste Generator 
Pesticide Waste 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Hazardous Waste 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 
Potential Petroleum Hydrocarbons 

Adjacent to the Watershed 
In the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
In the Watershed 

, Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
Adjacent to the Watershed 
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Figure H~1 . 327. 

BARKER SLOUGH WATERSHED 
. Significant Not Significant Unknown Comments 

. I. General Conditions 
Changes in available water quality 

Construction 6f water diversion 
reservoir projeCts 
Relocation of intakes 

II. Contaminant'Sources 
Wastewater treatment 

Treatment plant effluent discharges 

Storage, transport, treatment, 
disp~s~ to land 

Residential Septic systems 

Commerci~ lindustrialseptic systems 

Reclaimed. Water 
Urban Areas 
Agricultural Crop Land Use 0 

PesticidelHerbicide Use 

,Grazing Animals 

. Concentrated Animal Facilities 
(i.e.F eedlots) 

.Wild Animal Population:s 

oK 

This topic is being covered by a questionnaire .. Users of raw water. 
from the St~te Water Ptoject.are ~eceiving the qUestionnaire and ~e- . 
suIts will be documented for the Sanitary Survey. 
Currently determining if any construction hasoccurted inthis area of 
the State Water Project . 

. Relocation of intakes has not occurred .. 

The Easterly W astewat~r Treatment Plant Discharges approximately, 
6.2 rillion ga:llons/day (mgd) average dryweathe~ flow to AIamo Cre~k. 
AlanJ.oCr.eek drruns into Cache Slough. This effluent is· approximately . 
15 river miles from the Barker Slough intake for the North Bay Aque-:
duct. 
Asnientioned the Easterly Wastewater Treatment Plant fQr the city " 
of Vacaville is the . nearest treatment plant with effluent being di~
charged to Mamo Creek. 
The exact location of land application of sludge is not known at this 
time. Easterly Wa~te water Treatment Plant Will be consulted to de
termine the location of such actIvities. 
Solano County Health Department IS being consulted todeterinine 
the l~cationof septic systems in the watershed of:l3~ker Slough. '. 

This topic is currently tinder research. . 
Tne watershed for Barker Slough does not contain any urban areas. 
Alfalfa, barley, and cQrn were the major crops identified in our spring 
1995' survey. 
The University of California at Davis maintains a data base with in
formation on pesticidelherbieide use .. Thi~ data base. showed 13~0-
650.0 Ib./sq:m.ile of pesticide use in an eastern portion of the Barker' 
Slough,watershed aIld with the 0 majority of the watershed· showing 
less than 1300 lbO/sq. mile between 1982 and 1991. The signifi~an<:e 
andHnk to water guality needs to be established for .the watershed. 
Appro;oinately 80% of the watershed land use activities are cattle and 
sheep grazing. AlI.pathogen data fo~ the area ~eeds. to be reviewed to 
determine" if any i~pacts to water quality can be termed "significant." 
It is anticipated that this land use is impacting water guality . 
This type of f<l:cility is not known to exist in"the watershed. Cattle and 
sh~ep grazing is limited to pasture type grazing. 
The Jepson Prairie Reserve <314 miles to the west) is in the watershed 
of Barker Slough. The reserve is suitable habitat for resident ahd mi~ 
gratbry water birds. These birds do not appear to pose a threat to 
water quality. > • 
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Mines 

Inactive 

Active 

Disposal Facilities 

Solid Waste 

Hazardous waste 

Logging 
Recreation 

Reservoir body contact 

Reservoir non-body contact 

Watershed Activities 

Unauthorized Activity 

Illegal Dumping 

Underground storage tank leaks 

Other 

Traffic Accidents/Spills 

Significant Not Significant Unknown Comments 

)( 

)( 

)( 

)( 

)( 

The Division of Mines and Geology is being consulted for this infor
mation. 
The Division of Mines and Geologyis being consulted for this infor
mation; 
The Division of Mines and Geologyis being consulted for this infor

mation. 
Records searches will be conducted to determine the existence ofhaz
ardous waste sites, landfills and spills in the watershed. 

. The B&J landfill exists to the north and west of the Barker Slough 
pumphouse. The landfill may not be in the Barker Slough watershed 
and has not been identified as a threat to surface water quality in the 

watershed. Determining its existence in the watershed is currently 
under investigation as well as potential impacts to surface water 
quality. 
Records searches will be conducted to determine the existence ofhaz
ardous waste sites, landfills and spills in the watershed. 
Logging is not a land use activity in the watershed. 
The Argyle Park site, located I.7 miles west of the NBA pump house, 
is the only known site where recreation activities occur at in the wa
terShed. Impacts to the environment are outlined in an Environmen
tal Impact Report (EIR). DWR has submitted comments to the 
developer of the project. The comments are documented in the final 

EIR dated April 1995. The project is known as Campbell Ranch. A 
review of this project and its potential as a "significant impact" to the 
NBA will be documented in the Sanitary Survey. 
Incidental body contact may occur at Argyle Park, I.7 miles from the 
North Bay Aqueduct (NBA) intake. This activity is being assessed 

for its potential to impact water quality in Barker Slough. 
Non~body contact exists at Argyle Park I.7 miles from the NBA in
take. This activity is being assessed for its potential to impact water 
quality in Barker Slough. 

Activities at Argyle Park are the only known and observable in the 
watershed which pose a threat to surface water quality. 
Records searches will uncover this type of activity if it exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 
watershed. 
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Significant Not Significant Unknown Comments 

Transportation Corridors )( RoadII3 bisects the slough just west of the North Bay Aqueduct in
take('25 miles) and the Sacramento Northern Railroad exists approxi

mately 1.5 miles tb the west. 
History of accidents/spills )( Records searches of reported toxic releases will be conducted to de

termine if any spills associated with railroad traffic and other transit 
activities have occurred in the watershed. 

Groundwater Discharges )( The Division of Mines and Geology and the Regional Water Quality 
Control Board are being consulted for this information. 

Natural Discharge )( The Division of Mines and Geology and the Regional Water Quality 
Control Board are being consulted for this information. . 

Gas, oil, geothermal wells )( The Division of Mines and Geology and the Regional Water Quality 
Control Board are being consulted for this information. 

Seawater intrusion )( Historical water quality data is being reviewed to determine if seawa
terhas reached this part of the slough . 

. Geologic Hazards )( The Division of Mines and Geology and the Regional Water Quality 

Landslides 

Earthquakes 
Floods 

Fires 

III. Growth 
Population/General Urban Area Increase 

Land use changes 

Industrial use increases 

IV. Water Quality 
Changes in raw water quality 

Difficulty meeting drinking water standards 

Control Board are being consulted for this information. 

Not significant. 
Earthquakes occur in this region of California. 
Flood maps are being consulted to determine the extent and type of 
flooding that occurs in the watershed. 
Approximately 80% of the watershed land use activities are cattle and 
sheep grazing on grasslands. These lands could experience natural and 
management induced burning. It has not been determined what im
pacts runoff from burning will have on water quality. Rice field burn
ing data will be consulted to help determine impacts. 

The Solano County Planning Office is being consulted for this infor
mation. 

The Solano County Planning Office is being consulted for this infor
mation. 

The Solano County Planning Office is being consulted for this infor
mation. 

This topic is being covered by a questionnaire. Users of raw water 
from the State Water Project are receiving the questionnaire and the 
results will be documented for the Sanitary Survey. 
This topic is being covered by a questionnaire. Users of raw water 
from the State Water Project are receiving the questionnaire and the 
results will be documented for the Sanitary Survey. 
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LAKE PERRIS WATERSHED' 
Significant NotSignificant Llnknown. 'Comments 

I. Gen~ral'C:onditions 
Changes is available waterq4alityP , 

Construction of waterdiversio~ 
• or reservoir project's 

Relocation of intakes 

II, c:ontaminan'~ Sources 
Wastewater Treatment 
Treatment plant ~ffluentdischarges ' 
Storage, transport, treatment, disposal to land 

Residential Septic syste~ns 

Commercial lindustrial septic systems 

Reclaimed Water 

Urban Areas 
Agricultural Crop Land Use 

, PestlddelHerbicide U ~e 
Grazing Animals 
Concentrated Animal Facilities (i.«1.Feedlots) 
Wild Animal Populations 
Mines 

Inactive, 

Active 

Disposal Facilities 

Solid Waste 

Hazardo~s waste' 

Logging 
. Recreation '. 

)C 

K 

K 
X 

K 
K 
K' 

K 

K 

K 

K 

)C 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

This topic is being covered by a questionnaire. Users of raw water 
from ,th~ State Water Project are receiving the questionnaire aild 
'results will be documented fO,r the Sanitary Survey. 
Currepdy detenIiining if any construction has occurred in,this area of 
the State Water Project. 
Relocation of intakes·ha,s not occurred, . 

Waste water discharges are not permi:tted to the lake. 
, Not,significant. 

c::urrendy under investigation to determine the existence of such' 
activities. 
'Currently under iIlVcstigation to determine the existence .0.£ septic, 
~ysterits in streams discharging to the lake. . '. 

Currently~nder investigation to determine the existence Of septic~ 
systems in streams' discharging to the lake, 
Currently under iilVestigation to determine the existence of 
reclamati()ri projects associated-with the lake. 
There are no urban areas in the watersh~d .. 
Not significant. 
I t is not known if herbicides are used as weed control around the lake. 

, Not significant .. 

This type of animal facility.is not present in the watershed. 
Not ~ignificaflt. 
Division of Mines and Geology data base will be consulted for this 
info;mation. 
Divisi.on of Mines and Geology data base will ,be consulted for this 
information. , 

Divisiono.f Mines and Geology data basewiIi be consulted fot this '. 
, information. 
Records searches will uncQveNhis type of activity if it exists in the 
watershed., 
Records searches will uncover this type of activity' if it exists in the 
watershed. '. 

Records searches will uncover this type of activity if it exists in the 
watershed.' , -', 

Logging is not a land use activity being conducted in the watershed. ' 
. LakePeITis was completed in 1974 and is a'multipurpose facility. The 
lake .. provides terminal storage for water deliveries from tlie State 
Water Project as well as recreational oppor:funities and incidental flood, 
protection. 



Significant Not Significant Unknown 

Reservoir body contact K 

Reservoir non-body contact 

Watershed Activities K 
Unauthorized Activity K 

Illegal Dumping K 

Underground storage tank leaks K 

Oilicr K 

Traffic Accidents/Spills K 

Transportation Corridors K 

Groundwater Discharges K 

Natural Discharge K 

Gas, oil, geothermal wells K 

Seawater intrusion 
Geologic Hazards 

Landslides 

Earthquakes 
Floods 

Fires 

III. Growth 
Population/General Urban Area Increase 
Land Use Changes 
Industrial Use Increase 
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Comments 

Swimming has been identified as an impact to water quality. Sampling 
results as well as an update since the last Sanitary Survey in 1990 will 
be documented in the update to the initial survey. 

The recreation area of the lake is operated by the California 
Department of Parks and Recreation. The area offers camping, 
picnicking, horseback riding, hiking, boating and fishing. 
To be determined. 

Records searches will uncover this type of activity if it exists in the 
watershed. 

Records searches will uncover this type of activity if it exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 
watershed. 

Records· searches will uncover this type of activity if it exists in the 
watershed. 

Records searches will uncover this type of activity if it exists in the 
watershed. 

Lake Perris Drive and Bernasconi Road are the only major roads into 
the watershed. 

The Division of Mines and Geology and the Regional Water Quality 
Control Board are being consulted for this information. 
The Division of Mines and Geology and the Regional Water Quality 
Control Board are being consulted for this information. 

The Division of Mines and Geology and the Regional Water Quality 
Control Board are being consulted for this information. 
Not significant. 

The Division of Mines and Geology is being consulted for this 
information. 

Landslides could occur on the southeast shore in the Bernasconi Hill 
region, however, are not viewed as significant. 
Earthquakes oc~ur in this region of California. 
Flood maps are being consulted to determine the extent and type of 
flooding that occurs in the watershed. 
Vegetation in the watershed is chaparral type and is prone to. natural 
fires. It has not been determined what impacts fire has on water qualitY. 

Not significant. 
Not significant. 
Not significant. 
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IV. Water Quality 
Changes in Raw Water Quality 

Difficulty in Meeting Drinking 
Water Standards 

Significant Not Significant Unknown Comments 

This topic is being covered by a questionnaire. Users of raw water 
ftom the State Water Project are receiving the questionnaire and 
results will be documented for the Sanitary Survey. 
This topic is being covered by a questionnaire. Users of taw water 
from the State Water Project are receiving the questionnaire and 
results will be documented for the Sanitary Survey. 



Figure H-3 333 

SILVERWOOD LAKE WATERSHED 
Significant NotSignificant Unknown Comments 

L General Condftioris 
Changes in available water quality, . 

Construction of water diversion . 
. or reservoir projects 

Relocation of intakes 

II. Contaminan.t Sources 
Wastewater Tr¢atment 

Treatment plant effluent discharges )t . 

Storage, transport, treatment, disposal to land 

Residential Septic systems , 

Commercial lindiIstrial septic systems 

Reclaimed Water 

Urban Areas· 

Agricuftural Crop Land Use 
PesticideIHerbicide Use 
Grazirig Animals 

Concentrated Animal Facilities (i.e. Feedlots) 
Wild Animal Populations 
Mines 

Inactive 

Active 

Disposal Facilitie.s 

This topieis being coven:d bya questionnaire. Users of raw water, 
from the State Water Project are receiving the questionnaire and 
results will be documented for the Sanitary Survey. 
Currently determining if any construc:tion has occurred ,in this area of 
the State Water Project . 

Relocation of intakes has not occurred. 

Several sma11resorts and rural ,areas exist on ephemeral streams that 
discharge to Silverwood Lake: These streams are cUrrently under 

. investigation to determine their proximity to septic systems. Waste 
water treatment discharges are not permitted to the lake. 
Not significant, 
Currently under Investigation to deternline the existence of such 
activities. 
Currently under investigation to de.termine the existence of septic 
systems 'discharging to the lake. . 
,Currently under investigation to detei11line the, existence of septic 
systems discharging to the lake .. 
Currently und~r in~estigation to determine the existence of 
reclamation projects associated with the lake .. 
Several small· rural areas exist. These are the only type of residential 
areas in the watershed of the lake. The popuJation change from ~990 
to 1995 will be documented for the Crestline area south of the lake .. 
There are no urban areas in the watershed of the lake. 
Not signific:ant. 
It is not known if herbicides are used as weed control around the lake. 
Cattle grazing exists ih the watershed. Grazing occurs in several 
allotment area in cooperation with the FotestService. There are several 
privately owned allotments in the watershed and the number ofcattle 
grazing in this3.n!a is currently being determined. 
This type of animal facility is not present in the watershed. 
Not significaht. . 

Division of Mines and Geology data base will be consulted for this 
information .. 
Division of Mines and Geology data base will be consulted for this 
information. 
Division of Mines and Geology data base will be consulted for this 
information .. 
Records searches will uncover this type of activity if it exists in the 
watershed. 
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Significant Not Significant Unknown Comments 

Solid Waste )( Records searches will uncover this type of activity if it exists in the 
watershed. 

Hazardous waste )( Records searches will uncover this type of activity if it exists in the 
watershed. 

Logging )( Logging is not a land use activity presently occurring in the watershed. 
Recreation Silverwood Lake imd Cedar Springs Dam are within the San Bernadino 

National Forest. Silverwood lake was completed in 1971 and is a 
multipurpose facility. The lake provides regulatory storage for water 
deliveries from the State Water Project as well as recreational 
opportunities and incidental flood protection. 

Reservoir body contact 
Reservoir non-body contact 

Watershed Activities 
Unauthorized Activity 

Illegal Dumping 

Underground storage tank leaks 

Other 

Traffic.Accidents/Spills 

Transportation Corridors 

History of accidents/spills 

Groundwater Discharges 

Natural Discharge 

Gas, oil, geothermal wells 

Seawater intrusion 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

Silverwood Lake offers swimming, boating, and water-skiing. 
The recreation area of the lake is operated by the California 
Department of Parks and Recreation. The area offers camping, 
picnicking, hiking, boating and fishing. 
To be determined. 
Records searches will uncover this type of activity if it exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 

. watershed. 
Records searches will uncover this type of activity ifit exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 
watershed. 
Highway 138 is the main road into the watershed. Cleghorn Canyon 
Road follows the west arm of the lake and winds into the west fork of 
the Mojave River as a dirt road. Several other smaller roads exist 
through out the watershed. These roads are used for travel into uS 
Forest Service lands. These roads are associated with cattle operations, 
recreation, and maintenance, and private land holdings in the 
watershed. The only Road used as a corridor for transport of hazardous 
materials into the watershed is Highway 138. 

Record searches will uncover this type of activity if it exists in the 
watershed." 
The Division Of Mines and Geology and the Regional Water Quality 

. Control Board are being consulted for this information. 
The Division of Mines and Geology and the Regional Water Quality 
Control Board are being consulted Jor this information. 
The Divisionof Mines and Geology and the Regional Water Quality 
Control Board are being consulted for this information. 
Not Significant. 
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Significant' Not Significant Unknown Comments' 

Geologic Hazards 

Landslides 

. Earthquakes 
Floods 

Fires 

III. Growth 
Population/GeneralU rban Area Increase 

Land Use Changes 

Industrial Use Increase 

IV. Water Quality 
Changes in Raw Water Quality 

Difficulty in Meeting Drip.king 
Water Standards 

The Division of Mines' arid Geology an&the Regional Water Quality 
Control Board. are being consulted for this information: 
Silverwood Lake has the. surrounding topography for landslides to 
occur. Theirfreguency and occurrence havep.ot been determined. 
Earthquakes occur in this region of California. 
Flood maps are being consulted to determine the extent, and type of 

, flooding that occurs in the watershed. 
The vegetation iii. the watershed is chaparral type and is prone to natural 
fires. It has not been determined what impacts runoff from burning 
will have on water quality. 

San Bernadino COUJ;lty Planning Office is being consulted for this 
information. . '. . . ' . . 
San Bernadino County Planning Office is being consulted for this 

. information. 
San Bernadino County Planning Office is being consulted for this 
information. 

The. topic is being covered by a questionnai!'e. Users of raw water from 
the State Water Project are receiving the questionnaire and results 
will be documented for the Sanitary Survey. 
The topi~ is being covered by a questionnaire. Users of raw wateJ; from 
.the State Water Project are re<;eiving theq\1t;stionnaiJ;e and results 
will be documented for the Sanitary Survey. 
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LAKE CASTAIC WATERSHED 
Significant Not Significant Unknown Comments 

I. General Conditions 
Changys in available water quality 

Construction of water diversion 
or reservoir projects 
Relocation of intakes 

II. Contaminant Sources 
Wastewater treatment 
Treatment plant effluent discharges 

Storage, transport, treatment, 
disposal to land 
Residential Septi<: systems 

Commercial lindustrial septic systems. 

Reclaimed Water 

Urban Areas 
Agricultural Crop Land Use 
PesticidelHerbicide Use 
Grazing Animals 
Concentrated Animal Facilities 
(i.e. Feedlots) 
Wild Animal Populations 

Mines 

Inactive 

Active 

Disposal Facilities 

. Solid Waste 

Hazardous waste 

Logging 

This topic is being covered by a questionnaire. Users of raw water 

from the State Water Project are receiving the questionnaire and results 
will be documented for the Sanitary Survey. 

Currently determining if any construction has occurred in this area of 
the State Water Project. 
Relocation of intakes has not occurred. 

Waste water treatment discharges to the lake are not permitted. 
Not significant 
Currently under investigation to det~rmine the existence of such 
activities. 

Currently under investigation to determine the existence of septic 
systems in streams discharging to the lake. 
Currently under investigation to determine the existence of septic 
systems in streams discharging to the lake. 
Currently under investigation to determine the existence of reclamation 
proje.cts associated with the lake. 
There are no urban areas in the watershed. 
Not significant. 
It is not known if herbicides are used as weed control around the lake. 
Not Significant. 
This type oJ animal facility is not present in the watershed. 

Wild animal populations do not pose a threat to water quality in the 
lake. 

Division of Mines and Geology data base will be consulted for this 
information. 

Division of Mines and Geology data base will be consulted for this 
information. 
Division of Mines and Geology data base will be consulted for this 
information. 
Records searches will uncover this type of activity if it exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 
watershed. 

Logging is not a land use activity being conducted in the watershed. 
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Significant Not Significant Unknown Comments 

Recreation X Lake Castaic was completed in 1974 and is a multipurpose facility. 

Reservoir body contact 
Reservoir non-body contact 

Watershed Activities 
Unauthorized Activity 

Illegal Dumping 

Underground storage tank leaks 

Other 

Traffic Accidents/Spills 

Transportation Corridors 

Groundwater Discharges 

Natural Discharge 

Gas, Oil, geothermal wells 

Seawaterintrusion 
Geologic Hazards 

L~dslides 

Earthquakes 
Floods 

Other 
Fires 

X 
X 

X 
X 

X 

X 

X 

X 

X 

The lake provides terminal storage for water deliveries from the State 
Water Project as well as recreational opportunities and incidental flood 
protection. 
Lake Castaic offers swimming, boating, and water-skiing. 
The recreation area of the lake is operated by the California 
Department of Parks ahd Recreation. The area offers camping, 
picnicking, horseback riding, hiking, boating and fishing. 
To be determined. 
Records searches will uncover this type of activity if it exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 
watershed 
Lake Hughes Road follows the eastern arm of the lake. The Templin 
Hwy. enters the watershed on the northwestern arm of the lake. Ridge 
Route follows the western arm as well. Numerous storin drains exist 
on these roads. Their locations are currently being determined 
The Division of Mines and Geology and the Regional Water Quality 
Control Boardare being consulted for this information. 
The Division of Mines and Geology and the Regional Water Quality 
Control Board are being consulted for this information. 
The Division of Mines and Geology ~d the Regional Water Quality 
Control Board are being consulted for this information. 
Not significant. 
The Division of Mines and Geology and ,the Regional Water Quality 
Control Board are being consulted for this information, 
Castaic Lake has the surrounding topography for landslides to occur. 
Their frequency and occurrence have not been determined. 
Earthguakes occur in this region of California. 
Flood maps are being consulted to determine the .extent and type of 
flooding that occurs in the watershed. 

The vegetation in the watershed is chaparral'type and is prone to 
natural fires. It has not been determined what impacts runoff from 
burning will have on water quality. 
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Significant Not Significant Unknown Comments 

III. Growth 
Populati9n/General Urbari Area Increase 

Land us~ chiulges 

Industrial Use Increase 

IV; Water Quality 
Changes in'Raw Water Quality 

Difficulty, meeting drinking water standards 

'Los Angeles County Planning Office· is being consulted for, this 
informatiori. 
Los Ange1es County Planning Offic~ is being consulted for this 
,. I, _ 

information. 
Los Angeles County Plarining Office is being consulted for this 

, inf.ormation. 

This topic is being covered by 'a, questionnaire. Users' cfraw water, " 
from the State Water Project are recei~gthe questionnaire an:d results, , 
will be documented for the Sanitary Survey. ' 
This topic is being coveted by a questionnaire. Usersof raw water 
from the State Watei Project are receiving the questionnaire an:d results 

"will be documellted' for the Sanitary Survey; 
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QUAIL LAKE WATERSHED 
Significant Not Significant Unknown Comments 

I. General Conditions 
Changes in available water quality 

Coristruction of water diversion 
or reservoir projects 

Relocation of intakes 

II. Contaminant Sources 
" Wastewater treatment 
Treatment plant effluent discharges 

Storage, transport, treatment, disposal to land 

Residential Septic systems 

ComI?ercial lindustrial septic systems 

Reclaimed Water 

Urban Areas " 
Agricultural Crop Land Use " 
PesticideIHerbicide Use " 
Grazmg Ammals 

Concentrated Animal Facilities (i.e. Feedlots) " 
Wild Animal Populations 

Mines 

Inactive 

Active 

Disposal·Facilities 

Solid Waste 

Hazardous waste 

)( 

This topic is being covered by a questionnaire. Users of raw water 
from theStateW ater Project are receiving the questioIlnaire and 
results will be documented for the Sanitary Survey. 
Currently determining if any construction has occurred in this area of 
the State Water Project. 

Relocation of intakes has nOt occurred. 

Waste water discharges are not permitted to the lake. 
Several small resorts and rural areas exist in the lakes's watershed. These 

are currently under investigation to determine the existence of septic 
systems and waste water treatment plants. 
These are currently under investigation to determine the existence of 

septic systems and waste water treatment plants. 
These are currently under investigation to determine the existence of 
septic systems and waste water treatment plants, 
These are currently under investigation to determine the existence of 
septic systems and waste water treatment plants. 
This activity is currently under investigation. 
There are no urban areas in the watershed of the lake. 
This type of land use does not exist in the watershed. 
Not significant. 
Cattle grazmg eXIts m the watershed. The number of cattle graZIng m 
this area is currently being determined. 
This type of animal facility is not present in the watershed. 
Wild animal populations do not pose a threat to water quality in the 
reservoir. 

. Division of Mines and Geology data base will be consulted for this 
information. 

Division of Mines and Geology data base will be consulted for this 
information . 
. Division of Mines and Geology data base will be consulted for this 
information. 
Records searches will uncover this type of activity if it exists in the 
watershed .. 

Records searches will uncover this type of activity if it exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 
watershed. 



340 Figure H-5 

Logging 

Recreation 
Reservoir' body contact 
,Reservoir non-body contact 
Watershed Activitie's 

Unauthorized Activity 

Illegal Dumping 

Underground storage tank leaks 

Other 

Traffic Accidents/Spills 

Transportai~on Corridors 

Groundwater Discharges , 

Natural Discharge 

Gas, oil, geothermal wells 

. Seawater intrusion 
Geologic Hazards 

Landslides 

Earthquakes 
'Floods 

Fires 

Significant> Not Significant Unknown' Comments 

K 

K 

i( 

K 
K 

K 

K 

K 

Logging is not a land use activity currently being conducted in the 
watershed. 

; Fishing is the ouly recreational activity at the lake; 
None. 

Cattle grazing and fishing are the only actiVities which are known to 
'occur.Itis suspected that hazardo~s mat~rial transport may occur on 
State Highway 138. However, that has not been determin~d. Records. 
searches will unco~er this type of .activity if it eXists in the watershed. 

, Re,<;ords searches will uncover this type' of activity if it exists in the 
watershed. 
Records searches will uncover this type of activityifit exists 'in the· 
watershed; 
Recorcis searches will uncover this, tyPe of activity if it exists' ill the 
watershed. 
Records searches will uncover this type of activity if it . exists in the 
watershed .. 
Records searches \\Till uncover this type of activity if it exists in the 

, wat~rshed, 
State Highway 138 is the only major road into thewatershed. There 
ar~ several paved roads arid dirt roadsJor secondary traffic in the area. 
These roads are associated withlocalactivities which include livestock 
grazing. 
The Division of Mim;s. and Geology an,d the Regional Water, Quality 

. Control Board are being consulted for this informat'ion. 
The Division of Mines and Geology ~dthe Regional Water Quality 
_ Control Board are being consulted for this information. 
The Division of Mines and Geology and the Regional Water Quality • 
Contro1.Board are bein& consulted for this information. 
Not signi£icant . 

. The Division 'of Mines and Geology and the Regional Water Quality 
Control Board are being consulted for this information. 
Quail Lake has the surrounding topogrllphy for landslides to Occur. 
Theirfr~quency and occurrence have not been determine.d .. 
Earthquakes occur in this region of California .. 
Flood maps are being consulted to determine the extent and type of 

, flooding that occurs in the watershed. 
The vegetation ii) the watershed is desert grassland type mdis prone 
to natural fires. It.has'not been derermined what'impacts rurioff from 
burning will have on water quality. . . 
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Significant Not Significant Unknown (omments 

HI. Growth 
Population/General Urban Area Increase 

Land Use Changes. 

Industrial Use Increase 

IV. ,Water Quality 
. Changes in Raw )Vater Quality 

Difficulty in Meeting Drinking 
Water Standards 

'Los, Angeles COUlityPlanningOfflce is being consulted for. this 
information. 
Los Angeles County 'Planning Office, is being consulted. for this 

, information. 
Los Angeles Couhty Planning Of£i,ce is being consulted for this 
infopnation. 

This topic is being covered bya questjonnaire. Users of raw water 
from the State Water Project are !eceiving .the questiorinaire and. 
results will be documented for the Sanitary Survey. . 
Thistopiv is being covered by a questionnaire. Users of raw water. ' 
from the State W aterProjeci are receiving the questionnaire and 
results will be documented for die Sanitary Survey. 
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PYRAMID LAKE WATERSHED 
Significant Not Signjficant Unknown Comments' 

I. General Conditions 
Changes-in available water quality 

Constructipn' of water diverSion 
. ot reservo,ir projects 
Relocation 9f intakes 

1 r. Coritaminant,Sources 
Waste water treatment 
Treatment plant effluent discharges 

Storage, transpor't, treatment, disposal to land 

Residentia). Septic systems 

Commercial/industrial septic sy~t.ems 

Reclaimed Water 
Urban Areas 

'"AgricUltural Crop Land Use 
l'esticidelHerbicide Use 
Grazing Animals " 

Concentrated Animal Facilities (i.e. Feedlots) 
Wild Animal Populations 

. . 

Mines 

Inactive 

Active 

Disposal F a,cilities 

Solid Waste 

This topic is being, covered by a questionnaire. Users 6fraw water' 
froiJl the State Water Project are receivit).g thequ~stionnaite at).d 
results will be documented for the SanitaprSurvey.· . 
Currently deterlnining if any construction hasoccur~ed in this area of 
the St;ite Water Project.' " 

. ,Relocation of lntakes has not occurred. 

Waste water disdharg!!s are not penrutted to the lake; 
Several smallresorts and rural ireas~existin the PiruCreek and Gonnan 
Cteek area. These~e currently ullper, investigation to determine the 
eXistence of septic systems and waste water treatment plants. 
Several sma:ll resorts and rural areas exist in'the PifJI·Creek and'Gofman 
Greek area. These are currently under investigation to determine the 
existence of septic'systems and waste water tteatment'plants:' 
Several sman resort:s and rural areas exist in thePiru Creek and Gonnan 

.Cre.ek area. These are currently under investigation ~o determine the 
existence of septic systems and waste water treatment plants.' . . 
Several sma:ll resorts and rural areas exist in the Piru Cree~ and Gorinan: 
Creek area. These are. cw:rently under investigation to dete~mine the 

· existence of septic systems and 'waSte watenreatment pla:nts. 
Currently under investigation. . . 
Several small resorts and rural areas exist ill the Piru Creek arid Gqnnan 
Creek area. These are the Only residential type areas in the watershed 

, of the lake. 

ThIS riPe ofland use does not exist ih the watershed: 
Notsi,gniflcant . 
. C~ttle.grazing exists, in the Piru Creek watershed, the number of 
. cattle grazing in this area is currently being determined. 
· This type of animal facility is not present in the watetshed. 
Wild AI).imal populations dono~. pose a threat to water quality in the 
reservoir .. 
DiVision of Mines and Geology data base will be consulted for this 
in(ormatioll .. 
Division of Mines' and Geology data base will be consulted for this 
information. . 
Division' of Mines and' geology drata base will be consUlted foi this 

· information. . ' 

Recordsse~che$ ~ll uncover this type of activity if it exists in the 
watershed. 
Records searches ,¥ill uncover this type . of activity if it exists in the 
watershed. 



. Hazardous waste 

Logging 
Recreation 

Reservoir body contact . 
Reservoir non-body contact 

Watershed Activities . 

U nauthotized Activity 

Illegal Dumping 

U J?-derground storage tank leaks 

Other 

Traffic AccidentsfSpills 

Transportation Corridors 

Groundwater Discharges 

, Natural Discharge . 

Gas, oil, geothermai :wells 

Seawater intrusion 
Geologic Hazards 
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Significant Not Significant Unknown Comments 

.)t. Reco~ds searches will untover this type of activitycif it exists in the 
watershed.· " . . . 

· Logging is not a land use activity being 'conducted in the watershed, 
Pyramid Lake and Dam are within the Ahgt<lsand .LosPadres NationaI 
Forests; Pyramid Lake was completed in 19'73 and i~ a multipurpose 
fllcility. The lak~and Willi~m E. War~e Power Plaht p~ovide 
regulatory storage for water deliveries from the west branch of the 
Aqueduct as ,well as recreational :opportunities and incidental flood 
protection. 

· Pyr~d .Lake offers swim:ming, boating, and water-skiing~ , 
The recreation. areaofthe lake is operated by the U: S, Forest Service. 
The,area'offers camping, picnicking, horseback riding, hiking, boating 
and fishing:'" ,.' 

To be determined.' , 

Records searches will U1~coverthis type of activity if it. exists in the 
watershed. 
Records searcl}es will uncover ~is' type of activity iEit exists in the 
watershed. . . . 

Rec.ords· searches will uncover this typ.e of activity if it exists. in the 
watershed. ..' 

Records searches. will uncover tIlls type of activity if it exists, in the 
watershed. 
Records searches wlll uncover this, type of activity if it exists in the 
watershed. ' , 

Interstate 5 is the inrun road int,o the. watershed,: Lockwood Valley 
Ro,~d enters the watershed approximately 15 mi,les to the north west 
of ,the Pyramid Lake. Several ot~er smaller roads exist 'through out 
the watershed: These roads. are used for travel into Hungry Valley 

'Vehicular Recreation Area (north of the lake) and US Forest Service 
roads '(west of ~he lake). These roads are a,ssociated wi~h cattle 

· operations, r~c~eation; and. maintenance, on private lands in the 
watershed. The only road used as a corridor for tr~sport ofhaz'ardo~s 
materials into the watershed is Interstate 5. 
The Division of Mines and Geology and the Regional Water Quality . 
Control Board are being consulted for this information. 
The Division of Mines and Geology and the Regional Water Quality 
Control Board are being consulted for'this information. 
The Division of Mines and Geology and the'RegionalWater Quality 
Control,Board'are being consulted for this information. 
Not significant; 
The Division of Mines and Geology and the Regid~W ater Quality 
Control Board are being consulted for this informatioIi. 
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Significant Not Significant Unknown 

Landslides )( 

Earthquakes . )( 

Fires )( 

III. Growth 
Population/General Urban Area 
Increase 
Land Use Changes 

Industrial Use Increase 

IV. Water Quality. 
Changes in Raw Water Quality . 

Difficulty in Meeting Drinking 
Water Standards 

Comments 

Pyramid Lake has the surrounding topography for landslides to occur. 
Their freguency and occurrence have not been determined. 
Earthquakes occur in this region of California. 
Flood maps are being consulted to determine the extent and type of 
flooding that occurs in the watershed. 
The vegetation in the watershed is chaparral type aI).d is prone to natural 
fires. It has not been determined what impacts runoff from burning 
will have on water quality: 

Los Angeles County Planning Office is being consulted for this 
information. 
Los Angeles County Planning Office is being consulted for this 
information. 
Los Angeles County Planning Office is being consulted for this 
information. 

This topic is being covered by a questionnaire. Users of raw water 
from the State Water Project are receiving the questionnaire andresults 
will be documented for the Sanitary Survey. 
This topic is being covered by a questionnaire. Users of raw water 
from the State Water Project are receiving the questionnaire and results 
will be documented for the Sanitary Survey. 
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COASTAL BRANCH AQUEDUCT (Open Portion) 
Significant Not Significant L:Jnknown Comments 

I. General Conditions 
Changes is available water quality 

Construction of watyr diversion 
or reservoir projects 

Relocation of intakes 

II. Contaminant Sources 
Waste water treatment )( 

Treatment plant effluent discharges )( 
Storage, transport, treatment, disposal to land 
Residential Septic systems 
Commercial lindustrial septic systems 
Reclaimed Water 
Urban Areas )( 

Agricultural Crop Land Use 

PesticidelHerbicide Use 

Grazing Animals 

Concentrated Animal Facilities (i.e. Feedlots) 
Wild Animal Populations 
Mines 

Inactive 

Active 

Disposal Facilities 

Solid Waste 

Hazardous waSte 

Logging 
Recreation 
Reservoir body contact )(. 

Reservoir non-body contact 
Watershed Activities 

This topic is being covered by a questionnaire. Users of raw water 
from the State Water Project are receiving the questionnaire and 
results will be documented for the Sanitary Survey. 
Construction is ongoing to extend the Coastal Branch south of its 

present location. 
Not Significant. 

Not significant 
Not Significant. 
Under investigation. 
Under investigation. 
Under investigation. 
Under investigation. 
Not significant. 
Alfalfa is the main crop grown in the vicinity of the aqueduct. Several 
other "truck crops" are grown in the same area along with cotton. 

Pesticides are used on the crops grown in the area. They are applied 
by use of a crop duster plane. Some· residual spray may enter the 
aqueduct during application. 
Sheep and cattle grazing exists adjacent to the aqueduct. Impacts are 
unknown. 
Not significant. 
Not Significant. 
Division of Mines and Geology data base will be consulted for this 
information. 
Division of Mines and Geology data base will be consulted for this 
information. 
Division of Mines and Geology data base will be consulted forthis 
information. 

Records searches will be conducted to determine the existence of 
hazardous waste sites, landfills and spills in the watershed. 
Records searches will be conducted to determine the existence of 
hazardous waste sites, landfills and spills in the watershed. 
Records searches will be conducted to determine the existence of 

hazardous waste sites, landfills and spills in the watershed. 
Not Significant. 
Not Slgmhcant. 
Not. Significant. 
Not Significant. 
Not Significant. 
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Unauthorized Activity, 

Illegal bumping 

U n~erground storage, tank leaks .. ' 

Other 

Traffic Accidents/Spills 

Tra~sportl;ltion C~)ffidors ' 

, ,Gro\lndwater Discharges 

Natural Discharge 
- - ~ -~ " ' 

'Gas, oil, geothe~mal wells 

, Seawater intrusion 
Geologic Hazards' 

Landslides 
Earthquakes 

, Floods 

Fires' 

\ 

III. Growth 
PopUlation/General Urban Area 
'Increase 
Land Use Changes 

'. IildustrialU se Increase 

5rghifican~ Not Significant Unk~own 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 
K 

K 

K 

K 

Comments 

"Records searches will be conducted to determine the ,existence of' " 
hazardous waste' sites, tandfills and spills in the watershed .. 

'Records searches will be:conducted to determine ' the existence of,' 
, h~ardous waste sites, landfills andspllls' in the watershed. 
Records searches will be conducted to determine the existence of 
haZardous w~ste sites, hinqftlls and spills iil th~ wate~shed. 
Records searches will be conth1cted tp <Ieterminetheexistence of 
hazardous waste sites, landfills and spills inthe watershed. 
Records searches will be 'Conducted. to determine 1:he eXistence of 
hazardous waste sites, landfills and spills inth~ watershed. 
Records searches will be conducted todetermiile the existence. of 
hazitrdou~ waste sites, hlndfills and spills in the watershed. 
The Division of Mines atidGeology and the Regional Water Qucility 
Control Boird are being consulted for this information. . " 
The Division of Mines and. Geology and thfeRegional Water Quality 
Contl'ol Board are being consulted for this information. 

, The Division of Mines and Geology and the Regional Water Qualitjr 
Control'Boardare being consulted for this information. 
Not 'significant. 
The' Division of Mines, and Geology and the RegionalWatler Quality 

'., Control Board are being ,consulted for this information. 
Not significant. 
Earthquakes occnr'in this region of California. 

'Flood maps are being consulted to determine, the" extent and type ,of 
flooding that occurs in the watershed. 
ApproXimately 80% ofthe surrounding liuld use activities are tattle 
and: sheep grazing on grasslands. These lands could experience natural 
and management induced burning. It has not been determined what 
impacts llmoff from . b~ning will have on water quality. Rice field 
bur~irig data will be· co~sulted to determille impacts. 

The' Kings' and Kern. County Planning' Offices will be consuhedfor 
this information. 
The Kings and Kern CoufltyPlanning Offices will be, consulted for 

, " ,. 

this information. 
'The Kings and Kern County Planning Offices will be .. consultled for 
this information. 



IV. Water Quality 
Ch;mgesin Raw Water Quality' 

Difficulty in Meeting Drinking 
Water Standards 

Significant ~ot Significant Unknown 
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Comments, 

This topic is beingcovered by a questionnaire. Users of,rawwat~r ' 
from the State Water Project are receiving the questiorynaire 
andresults will be documented for the SanitatySurvey. 
This topic is being covered by a questionnaire. Users of raw Water 
from the StateW ater Project are receiving the qllestionnaire ' 
arid results will be documented for .the Sanitary Survey. 

, -~ 
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SAN LUIS RESERVOIR COMPLEX WATERSHED 
. Significant. Not Significant .l:Jnknown Com.ments 

I. General Cond itions 
Changes i~ available water quality 

Construction of water diversion 
o~ reservoir projects 

Relocation of intakes 

II. Contarninant Sources 
Wastewater treatment 

Treatment plant effluent discharges 

Storage, transport, treatment, disposal to land 

Residential Septic systems 

. Commercial lindustrial septic systems 

Reclaimed Water 

Urban Areas 

Agricultural Crop Land Use 

PesticidelHerbicide Use 

Grazing Animals 

Concentrated Animal Facilities (i.e; Feedlots) 

Wild Animal Populations 
Mines 

Inactive 

Active 

This topic is being covered by a questionnaire. Users of raw water 
from the State Water Project are receiving the questionnaire and results 
will be documen~ed for the Sanitary Surv.ey. 
Planning work for the Los Banos Grande Project has been completed . 
and is currently on hold and is not in the same watershed as San Luis 
Reservoir. 
Relocation of intakes has. not occurred. 

There are no waste water treatment plant effluent discharges in the 
watershed surrounding the reservoir 
All waste water for the reservoir complex is treated through evaporation 
ponds and is not discharged to any water bodies. A treatment plant 
exists near the O'Neill Forebay. 
'There are no waste water discharges to any State Water Project water 
bodies. 
Merced County Health Department is being consulted to determine 
the existence of septic systems in the watershed . 
Merced County Health Department is being consulted to determine 
the existence of septic systems in the watershed, 
Reclamation projects exist in the watershed and have not been 
identified at this time. 
Santa Nella is the nearest urban area and does not discharge waste 
water to any State Water Project reservoirs or aqueduct suuctures: 
An almond orchard exists on the north and east shore of the O'Neill 
Forebay. 
The University of California at Davis maintains a data base with 
information on pesticide/herbicide use. This database will be queried 
to determine the use of pesticides and herbicides in the watershed. 
Land use activities in the watershed include cattle and sheep grazing. 
All pathogen data for the area needs to be reviewed to determine if 
any impacts to water quality can be termed "significant". 
Thistype.of facility is not known to exist in the watershed.·Cattle and 
sheep grazing is limited to pasture type grazing. 
Not significant. 
Division of Mines and Geology data base will be consulted for this 
information. 
Division of Mines and Geology data base will be consulted for this 
information. . 
Division of Mines and Geology data base will be consulted for this 
information. 



Disposa,l~ Facilities 

Solid Waste 

" Hazardous waste 

LOgging. 
Recreation 
Reservoir bbdy contact 

, Reservoir non-body contact 
Watershe.d Activiti"es 
Unauthorized Activity 

Illegal Dumping 

'U nderground storage tank leaks 

Other 

Traffic' Accidents/Spills 

Transportation Corridors 

History of acCidents/spills 

Groundwater Discharges 

Natural I)ischarge 

Gas, oil; geothermal wells' 

'Seawater intrusion 
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Earthquakes, 
Floods, 

Fires 
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S'ignifiCant NotSignificaht Unknown ,Comments 
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Rec'ords searches will' be conducted to determine the ,existence of 
, h~ardou!l wa~te sites"landfills and spills in the watershed. 
'Records searches will be conducted' to &:termine the' existence ,of 

. '. . 
hazardous waste sites, landfills and spills in the watershed. ',' 

,Records' searches will be cOJiducted to determine theexisten<;:e of 
hazardous w.astesites, landfills and spills in the watershed. 
LoisU}g'iS Qot a land use activity being conducted in the water~hed. , 

Swinup.ing I!! allowed in the, O'Neill 'Forebay only. 
Boating and fishing are allowed in the ForeQay and Reservoir., 
To be .determined. ' 
Reoord,s searche~ willurlcover this tYPe of activiry.if it exists in the 
watershed. ' 
Records 'searches will uncover this type of -activity if it coexists ill: the _ 
watershed. 
Records ,searches will uncov:erthistype of activity -it it eXists in the 

, watershed. 
Records se,arches will uncover this type of attivity ifit exists in the. 
watershed: 
Records, searches will uncover this type of activity if it exists in the " 
watershed. 
Highway I5i borders the northern-shore of the Reservoir and follows 
the southern shore of Q1N eill Farehay. 
Records searches of reported toxic ,releases will be conducted to 
determine if any spills associated with' railroa~ traffic and other transit 
activities have occUrred in the watershed. 
The Divisionof Mines and Geology and the Regional Water Quality 
Control Board are being consulted for this information. 
The Divisio~ofMiIIes and Geology and the Regional Wate~ Quality 
Control Board are being consulted f~r this, information. 
The Division of Miflesand Geology and the Regiona.1 Water Quality 
. Control Board are being: consulted for this information. ' 
Not significant 

• The,D.ivision 'of Mines Md Geology and the Regional Water Quality 
Control13oard arebeing,consulted for this information. 
San LUIS Reservoir has the surrounclihg topography for landslides to 
ocwr: Their frequency and oq:utrence have not been determined.' 

, Earthquakes' occur, in this region of California. ' 
Flood maps are being consulted to determine the extent and type of , 
floodiqg that occurs in the watershed. ' 
The vegetation in the watershed is chaparral type and is ,prone to 
natural fires. It has not been determined what impacts'runoff from 
burning will have on water' quality. ' 
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Significant. Not Significant Unknown Comments 

III. Growth 
Population/General Urban Area Increase Merced County Planning Office is being consulted for this information. 
Land Use Changes 
Industrial Use Increase 

IV. Water Quality 
Changes in Raw Water Quality 

Difficulty in Meeting Drinking 
Water Standards 

Merced County Planning Office is being consulted for this information. 
MelTed County Planning Office is being consultec! for this information. 

This topic is being covered by a questionnaire. Users of raw water 
from the State Water Project are receiving the questionnaire and results 
will be documented for the Sanitary Survey. 
This topic is being covered by a questionnaire. Users of raw water 
from the State Water Project are receiving the questionnaire and results 
will be documented for the Sanita.ry Survey. 
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DELL VALLE RESERVOIR WATERSHED 
Significant NotSignificant Unknown Comments 

I. Genera I (ond itions 
Changes is availab~e water quality 

Construction of water diversion 
or reservoir projects 

Relocation of intakes 

II. Contaminant Sources 
Wastewater treatment 

Treatment plaht effluent discharges 
Storage, transport, treatment, disposal to land 
Residential Septic systems 

Commercial/industrial septic systems 
Reclaimed Water )( 
Urban Areas )( 

AgriculturalCrop Land Use 

PesticidelHerbicide Use 
Grazing Animals 

Concentrated Animal Facilities (i.e. Feedlots) 

Wild Animal Populations 
Mines 

Inactive 

Active 

Disposal Facilities 

Solid Waste 

Hazardous waste 

Logging 
Recreation 

This topic is being covered by a questionnaire. Users of raw water 
from the State Water Project are receiving the questionnaire and 
results will be documented for the Sanitary Survey. 
Currently determining if any construction has occurred in this area of 

the State Water Project. 
Relocation of intakes has not occurred. 

. All waste water for the reservoir complex is treated through 

evaporatibn ponds and is not discharged to any water bodies. 
There are no treatment plant effluent discharges to the reservoir. 
Currently under investigation. 
Currently under investigation. 
Currently under investigation. 
Currently under investigation. 
There are no urban areas in the watershed of the reservoir. 
Grazing is the primary land use in the watershed. Its impacts on water 
quality have not been assessed. 
Currently under investigation. 
Grazing occurs in several drainages in the wate.rshed. The number of 
<cattle are currently being determined. 
Not present in the watershed. 
Not significant. 
Division of Mines and Geology database will be consulted for this 
information. 

Division of Mines and Geology data base will be consulted for this 
information. 

Division of Mines and Geology data base will be consulted for this 
information. 

Records searches will uncover this type of activity if it exists in the 
watershed. 
Records searches willuncover this type of activity if it exists in the 
watershed. 
Records searches will uncover this type of activity if it exists in the 
watershed. 

Logging is not alanduse activity being conducted in the watershed. 
Lake Del VaIle was created in 1968 to provide recreation and fish and 
wildlife enhancement, flood control for Alameda Creek, and regulatory 

storage for the South Bay Aqueduct. The Lake offers camping , 
picnicking, horseback riding, swimming, hiking,windsurfing, boating 
and fishing in the watershed of the lake. 
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Significant 

Reservoir body ~ontact 

. Reservoitnon-body contact 

Watershed ACtivities 
Unauthoi:iz~d Activity 

Illegal Dllmph].g 

Underground storage tank leaks 

Othe~ 

Traffic' Accidents/Spills 

'Transportation Corridors' 
, , 

History ofaccidents/spills 

Groundwater Discharges 

Natural Discharge 

Gas; oil, geothermalwells ' 

Seawater intrusion 
Geologic Hazards 

Landslides 

Earthquakes K, 
Floods 

Not Significant Unknown Comments 

K ' Lake Del V~lle offers swimming, boating, and windsurfing, 'These, 
activities involve body contact . 

. K ' Lake Del Valle offers camping, picnicking, horseback riding1 hiking, 
bQating, ~d fishing in the watershed of the lake. 

j( To be determined. ' 
K Records searches will uncove; this type ofa~tivity ifiteXists in th~, ' 

" water,shed. ' 

KRecords searches' will uncover this type of activity if it eXists in th~ 
, water~hed., ' 

K Records searches will un~over this type of activity if it eXists in the 
watershed:, ' ' ' 

K Records searches will uncoveL this type of activity' if it eXists in the 
'watershed. 

K' , Records sear,ch~s will uncover this type of activity ifit eXists in the 
, watershed. , ' , , , 

K Del Valle Road is the main road intothe watershed: Arroyo Road 

K, 

enters the watershed to the north west of the watershed; however, 
this is a service road' for DWR' or emergency vehicles·onlY. Sever~., 

, ~ther smaller, roads eXist through out the watershed. These roads are 
'\J.sed for 'travel into the Arroyo Valle watersheda:rea southandwest of 
the lake; These roads. are associated with cattle operations on pdvate 
lands in the watershed. Arroyo Valle drains into the lake. The only 
road used as a cor,ridor for transport of hazardous materials into the 
water shedis,DelValle Road. 
'Record searches,of reported toxic releilses will be conducted to 
determine if any'spills assqciatedwith railroad traffic arid other transit 
'actiVities have occurred in the watershed. 
The Division of Mines and Geology and 'the Regional Water Quality 
Control Board are being consulted for this information. 
The Division of Mines. and Geology and the RegibnalWaterQuality 
Control Board are being consulted for this information: 
The Division of Mines and Geology'and the Regional Water Quality 
Control Board are being'consulted for this information. 

. Not ~igilificant., 
The DiVision ofMirtes and Geology and theR"egional Water Quality , 
Co.ntrol B()ard are being consulted for this' information. " 
Del Valli:: Reservoir has the surrounditlg topography for landslides to 
occur only-in areas without vegetation. Thefrequency and occurrence 
of landslides has not been determined. 

'Earthquakes occur in this region of California. 
Flood maps are being consulted t9 determine the, extent and' type of 
flooding that occurs in the watershed. ' 
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Significant Not Significant Unknown Comments 

Fires K Approximately 80% of the watershed land use activities are cattle and 
sheep grazing in grasslands. These lands could experience natural and 
management induced burning. It has hot been determined what 
impacts runoff from burning wm have on water quality. Rice. fIeld 
burning data will be consulted to help determine impacts. 

III. Growth 
Population/General Urban Area 
Increase 
Land Use Changes 

Industrial U s~ Increase 

IV. Water Quality 
Changes in Raw Water Quality 

DiffIculty in Meeting Drinking 
Water Standards 

Alameda County and East Bay Regi(malParks Planning Agencies will 
be consulted for this information: 
Alameda County and East Bay Regional Parks Planning Agencies will 
be consulted for this information. 
Alameda County and East Bay Regional Parks Planning Agencies will 
be consulted for this information. 

This topic is being covered by a questionnaire. Users of raw water 
from the State Water Project are receiving the questionnaire and 
results will be documented for the Sanitary Survey. 
This topic is being covered bya questionnaire. Users of raw water 
from the State Water Project are receiving the questionnaire and 
results will be documented for the Sanitary Survey. 
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III CITY HALL ·250 EAST L STREET • BENICIA, CA 94510 ·(707)746-4200 

THE CITY OF 

B~~o~~~A ... 
.. . Pu tc Works Department 

. January 16, 1996 

Mr. John Coburn 
State Water Contractors 
555Capitoi Mail, Suite 725 
Sacramento, CA 95814-4502 

SUBJECT: REVIEW OF CALIFORNIA STATE WATER PROJECT SANITARY 
SURVEY REPORT 1996 

Dear Mr. Coburn: 

The Cityofl3enicia has reviewed the Draft Final california State Water Project Sanitary Survey. 
Report prepared by the California Department of Water Resources (DWR) for the State Water 
Contractors. Our review of the report concentrated on the adequacy of the sections on the North Bay 
Aqueduct (NBA). 

We believe the Sanitary SurveyReport is deficient in several areas. The report does not include all 
of the information required by the Department of Health. Services (DHS) for a sanitary survey. 

The A WW A Guidance Manual, adopted by DHS, requires a discussion of existing watershed 
management practices designed to protect drinking "Ya.ter quality. The report does not contain· 
a discussion of existing watershed management practices or practices recommended to correct 
problems identified in the report. The report needs to be revised to include watershed 

. management practices and recommendations. The" Scope of Work Five-Year Update of the 
State Water Project Sanitary Survey" specifically requires an evaluation of watershed 
management practices. 

The report includes an inventory of contaminant sources ill tlie eight watersheds selected for 
intensive study but it does not include a discussion of any changes in these sources since the 
1990 sanitary survey was completed (as required by the.8cope of Work) ora discussion of 
the significance of these contaminant sources with respect to drinking watel," quality . The 

. report needs to include a discussion of the significance of contaminant sources based on the 
water quality data. . 

The checklist, referred to in thereport, should also be included as an appendix to the report. 

ERNEST F. ClARROCCHI, Mayor 
Members of the City Council 

CAREYCORBALEY V/CeMayor • JOHN SILVA· JERRY HAYES· PEPEARTEAGA 

OTIO WM. GIULIANI, City M/IIUlger 
VIRGINIA SOUZA, City Treasl(J'er 

FRANCES GRECO, City aerie 
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'L~tter - Jonp Coburn ' 
,January l<i, 1996 ' 

, Pagel 

The a~pendices should also includ~ 'ficldnotes from the site visits to thew~tersheds:, 

E~ec~dveS~nimary 

'The Executive sUintUary, needs to b€i revised after tespo,ndingto the comments'on the individual 
, chilpters. '" . 

Chap.er 1 - Illtrodu~tion " 

. Action' Plan -1'he rep~rtcontains,a. dis~ilssioa" of the, ~ctions tak,en I:>ythe S\vp Action ,Committee 
in response to the 1990' sanitarysuryey report. ,Many of the actions invoivedsending a letter toa 
regu1atot:y~Cy asking the agency to address the concerris, ,There,is nO,discussioll inthe rep9rt~n 
whether the regulatory agencies followe~ upon the letters. "The n::port sQoulddescribe any actions ' 
,taken: (or not, taken). by the, regulatory agencil;:s' So that the' re¢er' c,an deten:nine iHhe piobl~'" 
identified in 1990' has been correcte:d. For example, did the RegiQnalBoard expand its monitoring 

'prOgram on coritaminant, sources in the Sacramento B;;t,shiand develop, a .revi~d 'masS loading 
~nalysis, as'recommended in.l~90? AfterreViewing·t~eGiar,dia and,Cryptosporidium data, does, 

, DWR recommend that the Regiomu:Bpard include pa~ogtmsindischargepermits?' " , 

,Chapter 2- Water Supply System, Watersheds; an~PotePt~ai Contaminants ,',' 
, . , - ,. 

"Werealii~ that the size 'and cOn;\plexityof the State Water Project watershed precludes a detailed 
eva:luRti(>:noi allcontaminan1 sourCCsJn the entire watershed; how~er, the report states the eight 
'water~heds withinthe State Water Project 'system were evaluated .in 'detail Weiqund the ,evaluation 
.o(the NBA watershed to lack the detail anqdiscussic,n of signiJicance ,that" should be found in a' 
sanitary survey ofa specific watersh.ed. . -

,', Maps ~~Thisreport needs a highquaHty'map showing the watershed of the State Water Project arid 
thenindividua.l maps showing the waterspedsof each ofthe'ejght watersheds studied inmoreqetail.,' 

, Figure 2-2i~ 4utdeqUitte for this purpoSe.. The watershed maps need t~ show ,the contaminant ~ources 
identified, in th~ 'report. It is impossible to' de~ermine\, from the, report the ,exteri.t of the NBA 
,watershed. Figure 2-3$hows the area around Barker, Slough hut, the figure does not contain 
topographiealbo'Undaries." It is, unclear, fr,;>mthe teXt ,if the area shown on the figure was considered 

, to be theentii~ watershed. ' " ',,' 

Agricultur$l Land Use .. The report states that agriculture is a domiilant lahd use in the watershed 
but it does not contain a discussion of the tYPes and qUl!lltitiesofpesticides used on' crops grown iI) , 
the watershed. Have thl;:T(l 'b(leD any studies, oh t,he qualitY ,of agricultural, drainage in the NBA 
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watershed? ". Is $ere anecdotal inf~nnation ftomDWRoperators orQther~ that indicatestha.t .' 
agricultural drainage may adversely affeqt NBA drinking waterquiility?the watershed ~ap, referred 
to previously, Should show the areas6fthe watershed devoted to agriculture. , " 

Furthermore, !lithoughagricultural dramageis id~ntifiedas 11 possible contaminant source; 
there' does not app~ar to he any. agricultural df-ain' sampling stations located in. the Barker Slough 
watershed" Because of the:significant ptoblems with TOCs that Benicia experiences during storm 
everrts, we suggest that on.e beinstiilled. ' . 

G~~gAnima~ ::l'liereisa discussion(mpage2~8otgrai:inganinllds in~olaI1o County bUt ther~ , 
is no indication ofth,enumberofanimalsfoundin the NBA watershed. There is a statement in the 
Conclusions aDd Recomm!mdations chapter tliat 80 percent df the watershed is used for grazing but 

'. thls statement is notsupportedin the t€!xtofChapter 2, . The watersh'edmap should' show the general 
.areas where artintals are grazed and/specific IO«atio~ of ranches andconfined,artimal facilities.· There 
should also be a discussiQI1 of'waste handl!ng procedures and runoff control measures from areas 
containing high, densities of ariimals:,' On' page 2-;'10 there, is a discussion about DWR' ~ inability to 

, control land use in the area ofBartrer Slough, If grazing animals are found to be. a significantsQurce ' 
. of contaminants to theNBA, DWRcpuld work .with the C611nty Planning Department to deyelop. 

control measures:" . . . . . . , 

," '," .' . .' " , 

lIazardous. Waste Sites - The report contains a aiscussion of hazardous. waste sites on .page 2-12 
and Table.2"1 contains a list of many of these sit~, The tex:tindicates that roost ,of these sites are not 
in the NBA watershed. The discussion of the sites outside ofihewatershed,specifically Trlivis Air . 
Force Bsse, shoUld be deleted. This section should focuS on the sites actually found in.the wlrtershed, 
tht': status of thoSe sites, and their effects on the NBA drinking waterq1,lality. .These sites should be 
shown on the map of theNBAwatershed, . What is the status of the landfills - capacity': leachate· .' 

. ,c6lleciion systems, histdiy of problems~monitoringdata, etc;? Aie the undergr(;mndstorage tanks 
at Campbell Ranch and Cripps Ranch leaking? Have there been any hazardous materials spills in the 
watershed?' The report should disCuss the frequency and severity of any spills that have occurred, . . '. . . . . 

, , 

. Wastewater Treat~ent Plants - the location of the Vacaville Wastewater Treatinent Plant shOUld 
be shoWn on the watershed map. ' 

'. I " " 

Rec~a:tiOnai Use" The locatio~ at Argyll parksho.ulcibe shoWn on thew~tershed m~p: . Are there 
any other r~reational u)!es in the watershed?: Is there body contact' recreati6non the sloughs? 

Urban Runo~-Thereis 'no discussion i~.the report onthe effects of urban runofrfrom Vacaville.· 
• The discussion of Sacramento u:rbanrunoffindieates that urban runoff may be a significant source 
of total organic carbon. Could urban runotffrom Vac.aville be contributing to the highTOCvalues 
found in the NBA during the winter months? ., . 
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Chapter 3 ... State Water Project Emergency Action Plan 

Adequacy of EniergencyPlan- The emergency plan appears to be adequate to ~overemergencies 
on the State Water Project. There is no assesstnent of how this plan has worked during emergencies, 
sllchas the turbidity event of 1995. 

NotifiCation ofNBA Water Contractors - In addition to the actions described in this .chapter of the 
report, DWR shquldhave a policy of alerting the NBA contractors when ope!1!-tionsstaif 
observations or water quality monitoring results indicate that B!l.rker Slough water ql1alityis 
degraded. In Chapter41 the goals of the Municipal Water Quality Investigations (MWQI) Program 
are discussed. One of the goals of the MWQI Program is to "Alert water agencies about potential 
contaminant sources to Delta water supplies".' To my knowledge, Benicia has never been alerted of 
poor water quality conditions by DWR 

Chapter 4 - Water Quality of the State Water Project System 

This report shows that .theNBA has the worst water quality in the State Water Proj ect system. Over 
the past 5 years, these water quality problems 'Include unexplained (but significant) changes in raw 
water quality, dissolved and particUlate metals in the water,spikes of TOCconcentrations, and 
seasonal high turbidities. Some of these conditions callse extreme treatment challenges, sometirnes 
jeopardizing . compliance with current dri~king water standards, especially DRS's new 
Cryptosporidium Action Plan. . 

Data Presentation - The NBA data. should be presented in the same order (upstreamto do-wnstrearn) 
on all figures. The tables in the apperidixshould be organized in.the same order. 

Coliforms.- Thediscussiononotal and fecal coliform data for the NBA should include a description 
of the maximum values detected, seasonal trends, and annual trends. The rep.ort. should also explain 
that Lake Hennanis a blend .ofNBAwater and 10C;al runoff so it is n.ot a g.ood indicator 'of the 

. bacteriological quality ofNBA water arriving at Benjcia. The potentiill sources of coliforms should 
be discussed in this section orin a following chapterthat assesses thesign,ificance ofthe c.ontaminant 
sources in light of the water quality data. . .' , . ' 

Page 4-17 of the survey states that Benicia submitted coliform.data fur the "Cordelia Forebay" 
and that is not correct. We do not takesamples fr.om the forebay, Perhaps the author confusedihis 
coliform data with the data from Terminal Reservoir (Lake Berryessa water source) which we do 
take. 

'fribaiomethaneFormation Potential ('fHMFP) and TotalOrganic Carbenl(TOq - The high 
NBA THMFP values are attributed to "non p.oint source runoff'. Page 4-64 contains a discussion 
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of the~our~es of org~c carbon, ih the Delta but tlier~ is~ot a discussion ofthe soJ.Jfces of organic 
atrbonfor theNBA, ; Tile report states on:page 4-64, "the TOC and DOC median values measured 
in the State WatetProject were, in many eases, jiist below the proposed DisinfectantslDisQlfection 
By-~oduCts Rule limit of 4. 0 mg/! TOC .. ;". The NBA mediim val~es ex.c~d 4;Omg/t The r.eport 
n~sto'ccinta.inadiscussi'()n of the sigilificance of these high'TOC levels for~A contractof$., The' 
discussionofTOC in iheNBApnpage 4~64needstostate the median value of5,2 mg/I:' 

Anecdotal reports sqggest one cause for the periodic' (and u.:nexplairiahle) spikes6f TOC in 
the NBA is upstream releases of s(agnantwaterit It" this is the, case, DWR;.should' im,p1ernenta 
program to test waters before any releases or changes in the transmission system andiilform, 
. downstream users of such anticipated changes, ' . 

. ' .". ,,,.' -, '.,.' , ' " 

Metals - The discussion of metals data on pages 4:72to4~74refers repeatediyto theCalifotnia ' 
Aqueduct, implying that the NBAdata is not included in this ,discussion: Metals dataare avallable 

',and aresumina.riz.ed·in Table B:-13 for t,he NBA The discussion, needs to be. expanded' to Inc1ude'the ' 
NBAdata; There 'is no (tisCljssionoftbealuminum, copper, iron, manganese, oezinc data, -The 
report should ,contain adiscus$iori. of these metals, particularly, siJice NBA water at times exceeds the 
secondary standards for aluminum, iron, 'and manganese., ' c " " , 

" DWR should consider conducting some studie!!to' determine where dissolved' and particulate 
metals (i.e., iron, manganese, and aluminum) are orlginatitigand how they can be miDimized.For 
example, riv~ and tributary "profiles" can1?econduCted, to see if spedfic anoxic conditiol1sin lakes 

, or reseivoirsdissolve and releasemeta:is 'into the System. If ~his occurs, source water systerncontrols 
su.ch as reservoir aeration can be impleptented at certain times to prevent the, release of these met!!1s. . 

, "This may be moree:ffective ,than the City implementing adownstreatti chemtcalfeedsystem,such as 
with, potassium permangamlte, to oxidi~e dissoivedmetals to the particulate phase; 'The:Betncia 
Water Treatment Plailt has, had problems filtering high levelsof{iarticulate metals too, , not just . 
dissolved metals. Therefore; it may be prudent to manage the system to prevent or minimize the 
signifi~ant release of these key metal~before they cause treatment problems. " ' 

Turbidity ~ Although, as stated on page 2-59, "Turbidity was a~majorconCem for manyofthe 16 
agenciesresponding" to the Sanitary Survey questionnaire; turbidity is onlydiscussed with respect 
to the Mardi 1995 irtcidePt on the Clllifomia Aqueduct. Benicia experiences difficulty treating NBA 
water due to high turbidities in th,e winter months. The survey goes on to state that some agencies 
reported turbidities as high as 200 NTUs, ,Benicia has aduallyseen significantly higher turbidity '-
,over 400 NTUs,The turbidity dataforthe NBA and other comporients of the State Water Project 

, system should be. presented and, evaluated in 'the report:. RecOttim~dationsshould be made for 
, watershed management practices to reduce turbidities in NBA source water. 

, ',." . . 
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Chapter 5- Conclusions, and Recomme~daiions, 

ReeO~mendation ,I .. Action Plan Committee' -This recomm~tion includes a review of the 1990 
sanitary surveyreCommend~iotis. The 1996 report~ntains a r~eW of the 1990'rec9mmendations. 
After PWRi"espondsfo OUfcomments on this r~view, it,sh,<>ldd be adequate and not needed again 
for at least several years.' 

. -- . .. , 

RecOrttm~nd~ti~n2-pathogens- We~8r~e that Giardip and Cryptosporidium monitorlbgshould 
contitrue and be exp~ded, The recOmmendation should state that a high priority area fotexJ)ansion ' 

is theNBA, given that the NBA' colifonn data; and other water q~ality data, ipdicate t)ult NBAwater 
'is subject tocontamiriation. the ~Amorutorii1gshould start with then.ext' round of sampling .. " 
. Table 5-1 should ihdicate that recreation i$ a potential source of coli forms 'for the NBA ' 

Rec!Jmmendation 3 - OrganjcCarbon -WesupPdrt this recommendation to identify the sOUrces" 
of toc and. DOC hi theNBA watershed, We urge DWR. to identifY' this' as ',a high priority 
recommendation~ ,. , 

,,'. , :' " '. . 

. Recommendation6- Hazai-doQsWasteF~ciiities - We do not support expenditure of funds on 
.gathedng inforrnationon emergencyrespcmse plans of hazardous waste facilities based on the 
infonriationp~tedin this report. This report \leeds to be jmprovedas discussed above so that the 
"significance of the tulzar:dous waste facilities can, be assessed. At thlittime; it can be det.eiminedif 

. the~xpenditure of funds on this effort is warranted: 

'Recommendation 7- Urba~:Runotf ~ As stated previously, information on urban runoff quality 
from the City ofVacayille should be included in this report, if data isavailal;lle. Urbanrunoff 
monitoring ,data' is avRilablefromStockton, Modesto, and. Fresno. The data on constitUents of . 
concern to' drinking water should be includedin.tliis report rather than includtld as a reC<:,mmendation 

, for additlonat work. 

RecomlQencbltion 8 ~ Barker Slough Coliform Monitorin~ • We support this recommendation and 
add a recominendation that the coliform data be analyzed quickly by DWR and summary quarterly" 

, reports prePared an.d distributed to all NBA users.' . , , 

Itecolilmen.dlition '10- Landfills ~ ,The iIiformatiort Jisted,ilt thisrecormriendation should .i>C.' included 
in this report rather than ~sted inadditlonal work to pe completed. The inforrriationshouid be . 
obtaineclonlylorthe landfills actuallylocatedin the watersheds - not the adjacent watersheds. 

RecomlDendation 13 ~ Drinking Water Staollards M;onitOling- We' support therecommendatlon 
to uIXh!.te the MWQI Program: in response tonewdrinking water staIidardsartd regulations. The data 
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, from: this program should be mOre ~ccess~ble .to' the SWP contractors. Brief quarterly tePort~ 
containing the data and a short discussion of any potentia1 areas, of concern sbouldbe submitted, to 
the contractors: ' ," , 

We appri:ciate the opportunity to reviewthisr~ort and look forward to reviewing the revised report. 
However. I WQuid like, tq add that we would· appreciate more time (at 'least 30 days) to review 
subsequentsubmittaJs; Furthermore, we strongly suggest that future surVey updates be separated into 
individ~ reports for eachSwP sub-watershed atea.Thisis a, suggestion that appears to be ' . 
wammted becaUse the vastness of the SWP renders separate reports necessary . Our conCern jsthat 
DWRrieeds'to' address concerns fur each area and av()id I11!lkins general' system changes to the NBA 
sYstem that provide marginal benefits. ' ' , 

Please call meat (707)746-4238 if you ha~e any q~esiionson QUf commeIlts, 

. Sincerely, 

',Antoinette M. Bertole;ro 
, UtmtiesEngiIleet'~Manager 

AMB:ct 

F:IPWlTonilSaDsun':l96 
fil......,.,:WTI':#9S-9 

". '. .' , , 
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David Okita, Solano County Water Agency 
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